BUILD A 
STEREO-TV DECODER 



^fi&ty 




$6 




$1.95 MAR. 1986 

IN CANADA S2.50 






£58 





ECHNOLOGY - VIDEO - STEREO - COMPUTERS - SERVICE 

"i BUYER S GUIDE TO 
ERSONAL ROBOTICS ry 

'e'll show you what's available. 1 GER " ! 



iETTING STARTED 
N ROBOTICS 

Veil show you what's involved. 

3UILD A WALKMAN 
AMPLIFIER 

5IG sound from your 

>ersonal stereo! 

i 

3UILD R-E's VIDEO TITLER 

\dd new life to your videotapes. 

10W TO SERVICE 
D PLAYERS 

troubleshooting guide. 

ON T LET HEAT DESTROY 
OUR PROJECTS 

tell show you how to 
eep things cool. 

PLUS: 



GERNSBACK 



r 



•t:v 





* Antique Radios • ComputerDk 



T PIX 2236 100 MHZ 
Cr\ OSCILLOSCOPE 



THE ANSWER 
BY ANY MEASURE 



100 MHz scope, counter, timer, 

: All one integrated system, 



100 MHz dual 
time base scope. 

3.5 ns risetime; 
sweeps from 0.5 s 
to 5 ns/div; alter- 
nate sweep; ±2% 

vertical/ horizontal 
accuracy; vert- 
ical sensitivity to 
2 mV/div @ 
90 MHz. 



9-dlglt fluores- 
cent display. 

Digitally accurate 
readouts accom- 
pany the CRT 
waveform. Error 
messages and 
prompts also 
appear on the 
display. 



Dc volts and ac 
coupled true 
RMS volts. Mea- 
sured through the 
Ch 1 scope input. 



Gated measure- 
ments. Use the 
scope's intensified 
marker to measure 
frequency, period, 
width and to count 
events within 
specified portions 
of the signal. 



Auto-ranged, 
auto- averaged 
counter/timer. 

Frequency, period. 
width, delay time, 
A-time, plus total- 
ize to more than 
8 million events 
— with 7 digits 
plus exponent 
displayed. 



Auto-ranged 
DMM, Use floating 
DMM side inputs 
with up to 5000- 

count resolution. 
Get precise read- 
outs of average dc 
and true RMS volt- 
age. Measure 
resistance from 
milliohms to 
gigohms. 




Now make measurements 
faster, easier, with greater 
accuracy and user confidence. 

The Tek 2236 makes gated coun- 
ter measurements, temperature, 
time, frequency, resistance and 
voltage measurements push- 
button easy. You see results con- 
currently on the 9-digit numeric 
readout and CRT display. 

Its complete trigger system 
includes pushbutton trigger view, 
plus peak-to-peak auto. TV 
line, TV field, single sweep and 
normal modes. 



At just $2650^ the 2236 
includes the industry's first 3-year 
warranty on all parts and labor, 

including the CRT 

Integrated measurement 
system. 3-year warranty. 1 5- 
day return policy. And expert 
advice. One free call gets 
it all! You can order, or obtain lit- 
erature, through the Tek National 
Marketing Center. Technical per- 
sonnel, expert in scope applica- 
tions, can answer your questions 
and expedite delivery. Direct 
orders include probes, operating 



manual, 15-day return policy, full 
warranty and worldwide service 
back-up. 

Order toll-free: 
1-800-426-2200 
Extension 57 

In Oregon call collect: 
(503) 627-9000 Ext. 57 
Or write Tektronix, Inc. 
P.O. Box 1700 
Beaverton. OR 97075 



Tektronix 

COMMITTED TO EXCELLENCE 



Copyrights 1984. Tektronix, Inc All rtghls re&Brved TTA-324-t *U S Domestic price F O B Beaverlon Oteyon Price subject 10 change, 
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You want to know more about robots 
but can't find any information? Well it's all 
here in two special articles that cover the 
state of personal robots in depth. First, 
we'll show you what's available in the marketplace: kits, assembled 
units, arms, rovers, turtles, and more. Second, we'll show you what's 
involved in building a robot from scratch. The special section starts on 
page 41 . 

The robot you see featured on the cover is the Gemini from Arctec 
systems of Columbia, Maryland. It's a sophisticated robot rover with 
built-in intelligence. It talks and listens. It will recharge its batteries 
when it senses it's getting low on power. The entire robot is available 
in kit form, and its subassemblies are available separately. It's just one 
of the robots we cover in this issue. 



Next Month 



THE APRIL ISSUE IS 
ON SALE MARCH 4 

GET INTO TELETEXT 

We'll introduce you to World System Teletext and 
then we'll show you how to build a teletext decoder 
so that you can join the fun. 

BUILD A TELEPHONE-LINE TESTER 

Save on unnecessary repair costs by keeping tabs on 
your phone line. 

GRAVITY WAVES? 

Are gravitational waves the source of Vf noise in elec- 
tronic components? 

ALL ABOUT FREQUENCY COUNTERS 

How to choose and use this valuable test instrument. 



As a service to readers, Radio-Electronics publishes available plans or information relating lo newsworthy products, techniques 
and scientific and technological developments. Because of possible variances In the quality and condition ol materials and 
workmanship used by readers. Radio-Electronics disclaims any responsibility for the safe and proper functioning of reader-built 
projects based upon or from plans or information published in this magazine. 

Since some of the equipment and circuitry described in RADIO- ELECTRONICS may relate lo or be covered by U.S. patents, 

RADIO- ELECTRONICS disclaims any liability for Ihe infringement of such patents by the making, using, or selling of any such 
equipment or circuitry, and suggests that anyone interested in such projects consult a patent attorney. 
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NEW! 

Lower Price 

Scanners 

Communications Electronic^" 

the world's largest distributor of radio 
scanners, introduces new lower prices 
to celebrate our 15th anniversary. 

Regency? MX70Q0-DA 

List price S699.95/CE price $394. 9 5/ SPECIAL 
lO-Band. 20 Channel » Crystalless • AC/DC 
Frequency range: 25-550 MHz. continuous coverage 
on d 800 MHz, to 1,3 GHz. continuous coverage 
The Regency MX7000 scanner lets you monitor 
military, F.B.L, Space Satellites, Police and Fire 
Departments, Drug Enforcement Agencies, Defense 
Department, Aeronautical AM band. Aero Navigation 
Band, Fish & Game, Immigration, Paramedics. 
Amateur Radio, Justice Department, State Depart- 
ment, plus thousands of other radio frequencies 
most scanners can't pick up. The Regency MX700Q 
is the perfect scanner for intelligence agencies that 
need to monitor the new 800 MHz. cellular telephone 
band The MX7000. now at a special price from CE- 

Regency® Z60-DA 

List price S379.95/CE price $179,95/SPECIAL 

8- Band, 60 Channel * No-crystal scanner 
gondii 30*50, 88*108. 118*136. 1 44 1 74. 440 512 MHz. 
Hear Police, Aircraft and the FM Broadcast Bonds. 
The Regency 260 covers all the public service bands 
plus aircraft and FM music for a total of eight bands. 
The Z60 also features an alarm clock and priority 
control as well as AC/DC operation. Order today. 

Regency® Z45-DA 

List price $329.95/CE price $159.95/SPECIAL 
7- Band 45 Channel * So-crystal scanner 
Bands: 30 50, 118-136, 144-174, 440-512 MHz. 
The Regency Z45 is very similar to the Z60 model 
listed above however it does not have the ccmmerctal 
FM broadcast band. The 245, now at a special price 
from Communications Electronics Inc. 

Regency® RH250B-DA 

List price $613.00/CE price S329.95/SPECIAL 
] Channel • 25 Watt 1 nans celc er • Priority 
The Regency RH250B is a ten-channel VHF land 
mobile transceiver designed to cover any fre- 
quency between 150 to 162 MHz, Since this 
radio is synthesized, no expensive crystals are 
needed to store up to ten frequencies without 
battery backup. All radios come with CTCSS 
tone and scanning capabilities. A monitor and 
night/day switch is also standard. This trans- 
ceiver even lias a priority function. The RH250 
makes an ideal radio for any police or fire 
department volunteer because of its low cost 
and high performance. A UHF version of the 
same radio called the RU150B covers 450-482 
MHz, but the cost is $449.00. To get technician 
programming instructions, order a service man- 
ual from CE with your radio system.- 

NEW! Bearcat® 50XL-DA 

List price S199.95/CE price S114.95/SPECIAL 
10-Band, 10 Channel • Handheld scanner 

Bands; 29.7-54. 136-174. 406-512 MHt, 
The Uniden Bearcat 50XL is an economical, 
hand-held scanner with 10 channels covering 
ten frequency bands. It features a keyboard lock 
switch to prevent accidental entry and more. 
Also order part * BP50 which is a rechargeable 
battery pack for $14.95. a plug-in wall charger, part 
* AD 100 for $14.95 and also order optional 
cigarette lighter cable part * PS001 for $14.95. 



NEW! JIL SX-400-DA 

Ust price $79995/CE price $399-95/ SPECIAL 
Multi-Band, 20 Channel • No-crystal Scanner 
Search * Lockout • Priority * AC/DC 
Frequency range: 26-520 MHz. e-antitiuaut coverage. 
With optionally equipped RF converters 15QKH* -3. 7 GHz, 
To celebrate our 15th anniversary, when you order the JIL SX- 
400 synthesized scanner before March 31, 1986. from CE, 
you II get your choice of the RF- 80 14- DA or RF-50S0DA 
converter/ree. Or if you prefer, you can get the RF-1030'DA 
converter Eoronry $50.00 more with your SX-400 order. The 
JIL SX-400 is designed for commercial and professional 
monitor users that demand features not found in ordinary 
scanners. The SX-400 will cover from 150 KHi to 3.7 GHi. 
with RF converters. You may also order the following RF 
con vertersforyour SX-400 scanners separately at these prices. 
RF- 1 03 0-DA at £2 349 5 each for f requ ency range 1 50 KHz. - 
30 MHz. USB. LSB. CW and AM. (CW filter required for CW 
signal reception); RF-508O-DA at $134.95 each for500-SO0 
MHi; RF-801 4-DA at $1 94 95 each forSDQ MHl- 1 -4 GHt 
Be sure to also order ACB-300- DA at $99.95 each which is an 
antenna control box for connection of the RF conveners The 
RG-4000-DA data interface at $259 95 each gives you 
control of the SX-400 scanner and RF converters through a 
computer Add $3.00 shipping for each RF converter data 
Interface or antenna controlbox. Add $10.00 for shipping both 
the scanner and free converters. If you need furl herlnfomnatJ on 
on the JIL scanners, contact JIL directly at 213-926'6727 or 
write JIL at 17120 Edwards Road. Cerritos. California 90701 

SPECIAL! JIL SX-200-DA 

List price $499,95/CE price $1S7,95/SPECIAL 
Multi-Band- 16 Channel * No-Crystal Scanner 

Frequency range 26-88. W8-180. 380-514 MHt 

The JIL SX-20Q has selectable AM/FM receiver circuits, 
fri-swltch squelch settings -signal, audio and signal & 
audio, outboard AC power supply - DC at 12 volts built- 
in. quartz clock - bright vacuum fluorescent blue read- 
outs and dimmer, dual level search speeds, tri- level scan 
delay switches, 16 memory channels in two channels 
banks, receive fine tune fRIT) ± 2 KHz,, dual level RF gain 
settings- 20 db pad, AGC test points for optional signal 
strength meters all for this special price 

NEW! Regency HX1200-DA 

List price $369.95/CE price $2 19. 9 5/ SPECIAL 

8-Band, 45 Channel * No Crystal scanner 
Search * Lockout • Priority • Scar? delay 
Sfdellt liquid crystal display * EAROM Memory 
New Direct Channel Access Feature 
Bands: 30-50, 118-136. 144 1 74, 406-420, 440-512 MHt 
The new handheld Regency HX1200 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity, You can scan up to 45 channels at the same time including 
the AM aircraft band. The LCD display is even sidelit for night 
use. Order MA-256-DA rapid charge drop- in battery charger 
for $68.95 plus $3-00 shipping/ hand li ng. Includes wall charger. 
carrying case, belt clip, flexible antenna and nicad battery. 

NEW! Bearcat® 100XL-DA 

Ust price $349.95/CE price $209 .9 5/ SPECIAL 

9-Band. 16 Channel ■ Priority * Scan Delay 
Search ■ Limit * Hold * Lockout • AC/DC 
Frequency range; 30-50 f 118-174, 406-512 MHz. 
The world's first no- crystal handheld scanner now has 
a LCD channel display with backlight for low light use 
and aircraft band coverage at the same low price. Size is 
1 W k 1W k 2W The Bearcat 100XL has wide frequency 
coverage that includes all public service bands (Low, 
High, UHF and "T bands}, the AM aircraft band, the 2- 
meter and 70 cm. amateur bands, plus military and 
federal government frequencies- Wow,,, what a scanner! 
Included in our low CE price is a sturdy carrying cas£ 4 
earphone, battery charger/ AC adapter, six AA ni-cad 
batteries and flexible antenna. Order your scanner now. 

Bearcat® 210XW-DA 

List price S339.95/CE price SZ09.95/SPECIAL 
8-Band, 20 Channel * No-crystal scanner 
Automatic Weather • Search/Scan • AC/DC 
Frequency range; 30-50. 236-174, 406-512 MHz. 
The new Bearcat 210XW is an advanced third generation 
scanner with great performance at a low CE price. 

NEW! Bearcat 145XLDA 

Ust price $179 95/ CE price S102.95/SPEC1AL 
JO Bond, 16 channel • AC/DC • Instant Weather 
Frequency range 29-54. 136-174, 420-512 MHz 
The Bearcat 145XL makes a great first scanner. Its low 
cost and high performance lets you hear all the action with 
the touch of a key. Order your scanner from CE today. 





NEW! Bearcat® 800XLT-DA 

List price $499.95/CE price $317.95 
1 2- Bund. 40 Channel • No-crystal scanner 
Priority control • Search/Scan • AC/DC 
Bonds- 29-54, I IS- 174, 406-512, 806-912 MHx. 

The Uniden 800KLT receives 40 channels in two banks. 
Scans 15 channels per second. Size 9Y," x 4W r. \2Vi" 

OTHER RADIOS AND ACCESSORIES 

Panasonic RF-26O0-DA Shorwawe receiver $179.95 

Psn»n>nlc RF-B300-DA Shortwave receiver $195.95 

RD9S-DA Unide n Remote mount Radar Detector ... $128.95 

RD55-DA Uniden Visor mount Radar Detector $98,95 

RD9-DA Uniden "Passport" sire Radar Detector $239.95 

BC 210XW-DA Bearcat 20 channel scanner SALE % 209.95 

BC-WADA Bearcat Weather Atari" $+9.95 

DX1000-DA Bearcat shortwave receiver SALE $349.95 

PCZ2-DA Umdcn remote mount CB transceiver. ....... $99.95 

PCS S- DA Uniden mobile mount CB transceiver $59.95 

R 1060- DA Begencu 10 channel scanner $98.95 

MX3000-DA ftegenty 30 channel scanner $198 95 

XL1 S6-DA Rescntv 10 .channel scanner SALE $1 29 95 

UC1 02- DA Regency VHF 2 c han. 1 Walt Iran scctver . . . . $ 1 24.95 
RH250B-DARegeticyl0ch.2SWauVHFtransceiuer. . $329.95 
RHrjOOB-DAResencylOch 60 Walt VHF transceiver ... $454.95 
RU1 50B-DA fiegencv 10 channel UHF transceiver . .... $449,95 

RPH410-DA 10 eh handheld no-cryslal transciever $399.95 

PI 4 05- DA Regency 5 amp regulated power supply $69.95 

P14 1 2-DA Rtaencv 12 amp regulated power supply. . $1 19.95 

BC10-DA Battery charger for Recency RPH410 $79.95 

MA256-DA Drop- In charger for HX1000 & HX1200 . . . $5895 

MA2S7-DA Cigarette lighter cord for HX1 200 $19.95 

MA91 7-DA Ni-Cad battery pack lor HK) 200 $34.95 

EC10-DA Programming tool for Regency RPH410 $24.95 

SMHH250-DA Service man. for Regency RH250 $24.95 

SMRU1 50-CA Service man. lor Regency RU1S0 $24.95 

SMRPH410-DA Service man for Regency RPH410 $24.95 

SMMX7000-DA Svt man for MX7000 & MX5000 . , $1995 

SMMX3O00-DA Service man lor fiegencv MX3000 $19.95 

B-4-DA 1 2 V AAA Ni-Cad batteries (se! of tout) $9.00 

A-13SC-DA Crystal certificate $3.00 

FB-E-DA Frequency Directory for Eastern USA $12.95 

FB-W-DA Frequency Directory fot Western USA $12.95 

TSG-DA "Top Secret" Registry of U.S. Govt Freq $14,95 

TIC-DA Techniques for Intercepting Comm, . . . . . - $14-95 

RRF-DA Railroad frequency directory $10.95 

C1E- DA Covert Intelligence, Elect Eavesdropping $14.95 

A60-DA Magnet mount mobile scanner antenna $35.00 

A70- DA Base stal Ion scanner antenna $35 00 

USAMM-DA Mag mount VHF/UHFant w/ 12' cable. $39.95 
USAK-DA M" hole mount VHF/ UHF ant. w/ 17' cable . . $35.00 

USATLM-DA Trunk lip mount VHF/UHF antenna $35.00 

Add $3,00 shipping for all occessortes ordered at the same lime 

Add $12.00 shipping per shortwave receiver. 

Add $7,00 shipping per scanner and $3.00 per antenna. 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any scanner, 
send or phone your order directly to our Scanner 
Distribution Centerr Michigan residents please add 4% 
sales tax or supply your tax I.D. number. Written pur- 
chase orders are accepted from approved government 1 
agencies and most we]] rated firms at a 10% surcharge 
for net 10 billing, AIL sales are subject to availability, 
acceptance and verification. All sales on accessories 
are final Prices, terms and specifications are subject to 
change without notice. A]] prices are in U.S. dollars. Out 
of stock Items uuill be placed on backorder automatically 
unless CE is instructed differently. A $5.00 additional 
handling, fee will be charged for all orders with a 
merchandise total under $50.00. Shipments are F.O.B, 
Ann Arbor, Michigan. No COD's. Most products that uue 
sell have a manufacturer's warranty. Free copies of 
warranties on these products are available prior to 
purchase by writing to CE- Non-certified checks require 
bank clearance 

Mall orders to: Communications Electron' 
lesr Box 1045. Ann Arbor, Michigan 48106 
USA. Add $7.00 per scanner for UPS. ground 
shipping and handling in the continental USA 
For Canada, Puerto Rico, Hawaii. Alaska, or 
APO/FPO delivery, shipping charges are three 
times continental U.S. rates. If you have a Visa 
or Master Card, you may call and place a credit 
card order. Order toll-free in the U.S. Dial 
8G0-USA-SCAN. fn Canada, order toll-free by 
calling 800-221-3475 Telex CE anytime, dial 
810-223-2422. If you are outside the U.S. or in 
Michigan dial 31 3-973-8838. Order today. 
Scanner Distribution Center"' and CE logos are trademarks 
of Communications Electronics Inc. 
• iV.n.'.i: I5 a registered trademark of Untden Corporation. 
% Regency is a registered trademark of Regency Electronics Inc. 

AD 'G215S6-DA 
Copyright & 1936 Communications Electronics Inc.. 

For credit card orders call 

1-800-USA-SCAN 



MX4000 



HX2000 



MX7000 
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It's about 

JOBS 
It's about 

MONEY 

The U.S. Labor Department, in 
their 1984 Occupational Projec- 
tions and Training Data report, 
predicts that 589,000 positions 
will need to be filled by 1995. 

Isn't it about 
TIME 

To prepare for an interesting 

and rewarding career 

in 

COMPUTER TECHNOLOGY 

TELECOMMUNICATIONS 

OR ROBOTICS? 

Isn't it about 
time to invest in 

YOU? 

We Offer: 

• Training that keeps pace with 
each new advancement 

• Facilities that are modern, 
attractive and comfortable 

• Amenities and services to 
promote your success 

• Financial assistance is 
available 

• And once you graduate, 
placement assistance is also 
available 

Phoenix Institute 

of Technology 

2555 E. University Drive 

Phoenix, Arizona 85034 

(602)244-8111 



For more information about 
careers in Electronics 
Technology, address inquiries 
to Admissions Department 

Name 



Address 
City 

State 

Phone { 



Zip. 



Editorial 



Where is the "robotics revolution?" 



The robotics revolution that has been promised for decades has been 
a long time coming. We'll be the first to admit that you shouldn't 
expect to see it any time soon. Why, then, are we dedicating two 
feature articles to personal robots? 

The answer is simple; it's the same reason we started publishing 
microprocessor and computer articles when most computers were 
seen only in science-fiction movies and books. We believe that the 
readers of Radio-Electronics deserve to be informed first about about 
new electronics technology. 

Even though there are more than 15,000 industrial robots installed in 
the United States, personal robotics is still in its infancy. But the field 
has come a long way since we published our Unicorn-1 construction 
story back about five years ago. For example, the Robotics Industries 
Association, once dedicated to the industrial-robotics community, 
has started a National Personal Robot Association (NRPAJ. They see 
the potential for robots in education and entertainment, and even 
doing household chores. 

There is still a lot of work to be done in such areas as machine vision, 
voice recognition, and tactile sensing. And without the proper stan- 
dards for electrical interfaces, mechanical interfaces, human inter- 
faces, and safety, the robotics revolution will never get off the ground. 

Unfortunately, the proper standards are not enough to carry personal 
robotics out of its infancy. But one revolutionary product could turn 
things around. The field of robotics incorporates so many areas of 
specialties, that almost everyone can find one that interests him. And 
I'm writing this editorial in the hopes that it will convince someone to 
turn his attention to robotics. Who knows? You may be the one to 
develop that one revolutionary product that will turn things around. 



ifeo 




Brian C. Fenton 

Managing Editor 
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New and Used Electronic Test Equipment 
Sales • Service * Rental • Leasing 



^fflj&sa 1 3.5 Digit D MM 'foe* With Scope Purchase 




FEATURES: 



• AC DC voltage 

• AC DC current 

• Resistance 

• Diode test 

• Audible 
Continuity check 

• Temperature 

(Type K 3510 & 3525) 



• Data hold 

• Manual or autoranging 

• Overload protection 

• LCD display 

• Built-in stand 

• Battery included 

• Test leads included 
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BASIC 




r 


One With Any 




DC VOLTAGE 


QTY1 


QTY3+ 


Scope Purchased 


MODEL 


ACCURACY 


PRICE 


PRICE 


From RAG 


3550 


±.5% ±2 digits 


$49.00 


$42.00 


FREE 


3525 


+.25% ±2 digits 


$64.00 


$54.00 


$19.95 


3510 


±.1% ±2 digits 


$79.00 


$67.00 


$29.95 



2 year warranty plus carrying case included! 




\ 




\ 
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$536.00 



Model V-422 shown 



MODELV-212 $461.00 

DC to 20 MHz, 1 mV/div, Dual Trace. Features 6" 
Rectangular CRT (w/two X10 probes). 



MODEL V-222 

DC to 20 MHz. 1 mV/div, Dual Trace, D.C. offset for 
DMM Output. Verticle Mode Trigger, 6" CRT 
(w/two X1/X10 probes). 

MODEL V-422 $694.00 

DC to 40 MHz, other features same as V-222 
(w/two X1/X 10 probe). 

MODEL V-1050F $1,276.00 

DC to 1 00 MHz, 5 mV/div, Quad Trace, Delayed Sweep, 
Full TV. Triggering, alternate time base 
(w/two X1/X10 probes). 

MODEL V-650 $956.00 

DC to 60 MHz, 1 mV/div, Triple Trace, De fayed Sweep, 
Full TV. Triggering, variable trigger hold-off 
(w/two X1/X 10 probes). 



NEW! 3 year warranty parts and labor on above scopes! 

RAG Electronics is a factory authorized Hitachi repair center. 
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CALL US TOLL FREE 

1-800-732-3457 

IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Prices subject to change without notice. 
RAG ELECTRONICS, INC. /21 41 8 Parthenia Street/ Canoga Park, CA91 304 / 1-818-998-6500 



■ Master Charge 


amn 


ADO FOR SHIPPING AND INSURANCE 


■ VISA ■ COD 


WW 


SO 10 $250.00 $4.50 


■ Money Order 


5 


$25 1 .00 10 $600.00 $6.50 


■ Check 


S5O1O0 10*75000 SB.50 






$751.00 10 $1000 $12.50 






over $1 000.00 $1 5.QO 





Whats News 



Talking computers seen 
for American banks 

"Five years ago, few banks were 
using voice systems. In another 
decade — and certainly by the end 
of the century— the reverse will be 
true." That statement was made to 
a regional meeting of the National 
Association of Bank Women by 
Alan E. Zohott, a regional sales 
manager for Votrax of Troy, Ml. 

Among the reasons he cited 
were advances in microcomputer 
and data-communications tech- 
nology, the increasing number of 
services offered by banks, and the 
hotly competitive atmosphere in 
banking. 

Increasing postal rates will also 
cause greater numbers of custom- 
ers to pick up their phones to pay 
bills, transfer money, and to check 
on the status of their accounts, he 
stated. Voice systems will be there 
to answer them. 

But voice systems will not re- 
place people at banks, said 
Zohott. "Banking is a service in- 
dustry, and person-to-person 
dealings will always be important. 
But voice technology enhances 
the capabilities of bank personnel 
by working around the clock if 
necessary, never calling in sick, or 
having a car break down." 

Central control unit 

operates everything 

People definitely have a 

fondness for controlled devices. 

But with separate control units for 
g each of the entertainment devices 
z in a household, managing the con- 
2. trailers themselves can become a 
Fj nuisance. A new control — which 
j General Electric calls Control Cen- 
q tral — is an attempt to simplify mat- 
5 ters. The new programmable 
i control can handle up to four in- 




CE CONTROL CENTRAL programmable re- 
mote system 

frared-controlled products, in- 
cluding TV's, video players, com- 
pact discs, cable converters, or 
stereo amplifiers, regardless of 
brand or model. 

Most audio/video devices are 
controlled by a series of infrared 
pulses, combined in patterns sim- 
ilar to those of Morse code. When 
placed "head to head" with a com- 
ponent's original remote control, 
the new Control Central's comput- 
er learns the infrared codes that 
control that component's func- < 
tions. 

Control Central also has a mem- 
ory bank and a liquid-crystal dis- 
play that shows the functions that 
have been programmed into the 
computer's memory. 

The new control unit is expected 
to list at $149.95. 

Record solar cells made 
with amorphous material 

Energy Conversion Devices, 
Inc. (ECD), of Troy, Ml, reports an 
unprecedented efficiency of 12.2 
percent in solar cells made with 
proprietary amorphous (non-crys- 
talline) materials. Stanford 
Ovshinsky, ECD's president, re- 
ports that ECD, in a joint venture 
with Standard Oil Co. of Ohio 
(Sohio) is already manufacturingl- 
foot-wide, 1,000-foot-long contin- 
uous-strip solar cells with efficien- 
cies in the 8 percent range. 



The 8-percent efficiency cells 
now being made are two-layer or 
tandem cells. The new higher effi- 
ciency was achieved in a solar cell 
consisting of three extremely thin, 
vertically stacked sub-cells made 
of amorphous alloys of silicon, hy- 
drogen, and fluorine. Each sub- 
cell is sensitive to a different 
portion of the color spectrum. The 
three-layer cells are said to be not 
only more efficient than the two- 
layer type, but to have a much lon- 
ger operating life. 

The new cells are being pro- 
duced by Sovonics Solar Systems, 
a partnership of ECD and Sohio. 

First 20,000-gate array 
marketed by Honeywell 

A 20,000-gate CMOS (Comple- 
mentary Metal-Oxide Semicon- 
ductor) gate array will shortly be 
put on the market as a result of a 
licensing agreement between 
Honeywell and ETA Systems, Inc. 
of St. Paul, MN. The array, the 
HC20,000, was developed by ETA 
Systems for its ETA-10 supercom- 
puter planned for delivery in 1986. 

The HC20,000 integrates 18,000 
gates. The remaining 2,000 gates 
are part of a unique feature, the 
Built-in Evaluation and Self-Test 
(B.E.S.T). B.E.S.T. allows the IC to 
generate its own test patterns and 
test itself at full-system clock rates, 
to sample the state of all I/O pins, 
force output pins to a known state, 
and shift test data on or off the 
HC20,000. 

"With 400-picosecond internal 
NAND delays, the HC20,000 is the 
fastest high-density gate array in 
the world," says a Honeywell 
spokesman. "The internal gate de- 
lays are specified to be under 1.2 
ns at 25°C, with a fanout of 3, and 5 
mm of wiring attached." R-E 



Superior performance now runs 

in the family. 




Introducing the 

8S42A digital multimeter. 

Choices. Choices. 

Should you choose the powerful Fluke 
8840A? Or the new, advanced 8842A? 

Depending on the level of performance you 
need, consider this: 

Enhanced capabilities for new 
applications. 

The new 8842A is so technologically 
superior, it can outperform DMMs costing 
twice as much. Its capabilities include 0.003% 
1-year basic accuracy and 100 nV resolution 
for dc voltage measurements. And it incorpo- 
rates exclusive new thin film resistors* for 
a two-year calibration cycle, 

The widely-accepted 8840A on the other 
hand, offers value unmatched by any other 



DMM in its class. Like the 8842A, it's simple 
to operate. It gives you long-term reliability. 
And it delivers high productivity with a low 
overall cost of ownership. 

Choose either model for under $1,000. 

The 8840A starts at $760, the 8842A at 
$995. With inexpensive IEEE-488 and true 
RMS AC options available for both models. 

Which one is right for you? The choice may 
not be easy. 

But at least now, it's a family decision. 




Call toll-free 1-800-44-FLUKE 
(1-800-443-5853) Ask for extension 119. 

Talk to our sales engineers about the 



8840A and the new 8842A. Take advantage of 
our no-risk 15-day trial period. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 



FLUKE 8B40A 



FLUKE 8842A 



0.005% basi c dc accu racy (1 Vr.) 0.003% basic dc accuracy (I ft.) 



0.16% basic ac accuracy (1 ft.) 



O.tHK basic ac accuracy (1ft) 



0.013% basic otims accuracy (lYr) 0.003% basic ohms accuracy |1 ft.) 
Resolution tol/jWdc. VfiA dc, Ml Fte^cntn10rjriVdg1 > Joc,TOpii 
One-yeat speciiicaiions ami warranty Two-year specilical ions and *ananty 



BB40A 



S760 M42A 



1995 



muA- 05 1EEE-4FJB Interlace 1150 cW2A-05IEE-<8e Interface U50 
8B40A-09TRMS AC option 1185 BB42A-MTHMSACoptiBn 1250 



IflukeI 



■ Palenl pending 

IN THE U.S. AND NON-EUROPEAN COUNTRIES: Jtfn Fluke Mlg. C». IK, P.O Boi C90W. M/S !50C. EwrMl. m MM6. SlIB. BBS) 356-5OT. Dim PBS W-61DB. 

EUROPEAN HEAOQUARTERS; flute {Hilling) BV. P0. Bw JHJ, 56BO CG EUdlwrnn. The MWIIna. (040) 45SW5. T1X 51MS. 

© CCWlIgM IMS John flute Wg Co.. Il« All ri(MJ KerwJ US US. 2*01-8642 
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Radio-Electronics 
500-B Bi-County Blvd. 
Farmingdale, NY 11735 
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MAGNETIC PHONO PREAMP 
I installed a new turntable in my ster- 
eo system. My old turntable had a 
ceramic cartridge, but the new one 
has a magnetic cartridge. Can you 
supply me with a schematic of a suit- 
able preamp for the magnetic car- 
tridge?— B. F., St. Louis, MO 

You can use a National LM387, as 
shown in Fig. 1, That IC is inexpen- 
sive (about $2.00) and readily avail- 
able. The pin numbers in paren- 
theses are for one channel, and 
the pin numbers not in paren- 
theses are for the other channel. 




PHONO 
INPUT 

CI 
Rl < 35 V 

vm2 



Wi&M-Levei- 
AUBVO 
output 

+ 1-3O-V0i-Ti0t {3^ 










^ 35 V 



i 



,oon 



FIG.1 

The supply voltage can be any- 
thing from +9- to + 30-volts DC at 
about 10 mA. You may be able to 
tap a suitable voltage from a well- 
filtered source in your amplifier or 
receiver. The output voltage swing 
is about V cc -2 volts p-p. The pre- 
amp should be able to deliver at 
least five volts to the auxilliary 
input of your amplifier. 

R-J SPEAKER ENCLOSURE 
My dad and some of his cronies 
claim that a speaker built into an 
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Model DCM-602 

$6995 

3V2 Digit Capacitance Meter 

8 ranges with full scale values to 2000 uF 
FEATURES • Broad test range - 1 pF to 
2000 uF • LSI circuit provides high 
reliability and durability • Lower power 
consumption • Crystal time base 

• Protected from charged capacitors 

• Frequency range ■ 800 Hz to 8 Hz 



$48 75 



$7995 



7 functions, 32 ranges. 
Transistor measurement 
included. 



1 1 functions, 38 ranges. 
Includes logic level detector, 
audible visual continuity, 
capacitance and conductance 
measurement. 

3'/2 Digital Multimeters 

FEATURES • DC Voltage 100 uV ■ 1000 V • AC Voltage 100 
200 uA - 10 Amps • Resistance 20 Megohms • Capacitance 
• Overload Protection • Auto-decimal LCD readout • Polarity 
battery life with 9V transistor battery • Low battery indication 



Model DVM-636 

$62 7S 

8 functions, 37 ranges. 
Capacitance measurement 
included. 



uV - 750 V • AC/DC Current 
(DVM 636/638) 1 pF - 20 uF 

indication • 300 hour 



ASK FOR FREE CATALOG. 

Money orders, checks accepted. C.O.D.'s require 25% deposit. 

Fordham 

260 Motor Parkway, Hauppauge, NY 11788 



£m 


c& 




■:■ 



Toll Free 

800-645-9518 

In NY State 800-832-1446 



Service ft Shipping Charge Schedule 


Continen 


til U.S.A. 




FOfl ORDERS 




ADD 


S25S1O0 




S4 50 


SI01-S250 




S6O0 


S2S1-5O0 




saoo 


S50 1-750 




S10S0 


S75 1-1,000 




SI 2.50 


SI ,001-1500 ., 




S1650 


SI. 501 -2000 . 




S20.00 


S2.0O1 and Up . 




S2500 



enclosure called the R-J is one of the 
best bookshelf speakers they ever 
heard. Was the R-) really as good as 
they claim, or have their ears been 
dulled by Father Time? If it is as good 
as they say, I'd like to build a couple 
for the stereo in the Senior Citizen's 
Club.— H. O. M., Philadelphia, PA 

The mere mention of the R-J 
speaker system brings back fond 
memories of hi-fi in the early 
1950's. it was a popular system de- 
signed by Frank Robbins and 
William Josephs (hence the R-J). 
The R-J speaker system compared 
favorably with much larger bass- 
reflex enclosures, but it lacked the 
"boominess" of the latter. It held 
its own until it was gradually re- 
placed by the AR and similar 
acoustic-suspension systems. The 
R-J design is unique because 
sound that emanates from the rear 
of the speaker emerges through a 
port formed by a space between 
the speaker mounting board and 
the front panel. 

Plans for an eight-inch speaker 
enclosure are presented in Fig. 2 
and Fig. 3. The front-panel open- 



ing resembles a mis-shaped 
lemon. The major axis is about 60 
degrees from the vertical, and the 
minor axis is about 65 degrees 
from the horizontal. You can build 
a replica of that panel by scaling 
the drawing up on paper with Vi- 
inch squares. 

Use a dense-grade of plywood 
or particle board for all pieces, and 
use glue and screws on all mating 
surfaces except the back (E) and 
the speaker board (K). Those parts 
are removable so that you can ex- 
periment with different speakers. 
Pieces of acoustically-absorbent 
material measuring 5 x 10 inches 
are centered on the back and the 
top, and a 5-inch square is cen- 
tered on one end — either C or D. 



GOT A QUESTION? 
ASK R-E! 

We welcome your questions in any 
area of electronics. Send them to 
Ask R-E, Radio-Electronics, 500-B Bi- 
County Boulevard, Farmingdale, 
NY 11735. We regret that we cannot 
answer your questions individually, 
but those of widest interest to our 
readers will be published. 



You can use Ozite, Kimsul, Cel- 
otex, or any similar polystyrene or 
fiberglass insulating material. 

For best results, use an 8-inch 
speaker with a free-air resonance 
of 63 Hz or lower. For high com- 
pliance, its suspension should be 
"soft." 

ELECTRIC LOCKS 
I enjoyed the item on electronic 
locks in "State of Solid State" in the 
January, 1985 issue of Radio-Elec- 
tronics. I want to install electronic 
locks on some of the doors in my 
home. Where can I purchase the 
necessary hardware? — D. J. M., Salt 
Lake City, UT 

Electric locks are used when en- 
try is to be controlled from a re- 
mote point. You'll find them used 
to control entry to apartment 
buildings and public rest-rooms. 
The strike plate, mortised into the 
door jamb, is made so that the 
lock's latch-bolt is released when a 
low-voltage solenoid is energized. 
Most locksmiths can supply elec- 
tric locks or tell you where to order 
them. R-E 



PICK YOUR WICK. 

Chemtronics manufactures de-soldering wicks in two 
wire constructions: Chem-Wik for general purpose 
desoldering with maximum solder holding capacity 
and Chem-Wik Lite, faster acting for critical heat 
sensitive components. As electronic equipment 
becomes smaller, more complex, more demanding, 
Chemtronics family of pure copper desoldering wicks 
will meet your needs with a choice of performance 
characteristics for virtually every desoldering 
application. 
Send for free literature today. 

Chemtronics 

681 Old Willets Path 

Hauppauge. NY 1 1 788 

800-645-5244 

lnNY516-5B2-3322 

Telex 96B567 
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can us free 1-800626-6343 

or write for FREE Flyer. 

COPPER ELECTRONICS 

4200 PRODUCE ROAD - LOUISVILLE. KENTUCKY 40218 



iy=L(E" uiit accept all raw aud io-vi Jeo ai-mvl 
Lnp^^i (rcr* ye^or VCR, video camera as satellite 
■ive~ iaKJ ctjnw.-rui thou m th= W<F televisor, 
!w™i diflrjiel 2-G tor wireless relayto Ehs other 
tultvia iohl JLn yOur Ixru 




RetalfH 19.95 



59.95 




AV-261 

Permanent Mount 
■ W" hole mount 

26.95 

AV-261M 
Magnet Mount 

29.95 

AV-261T No-Hole 
Trunk Mount 

26.95 



HlDLAND 

Model K-3BB 
AM -BASE STATION CB. 




Rati It 
$149.95 



*79.95 




Retail 1299.95 

*199.95 



Al'cr.tt, mtrlriA m-A public ■■nrk*-*ll wllhln 
pushbutton ntch. 




3uu 



Rots II * 399.95 



269.95 



V 



Limited Quantities 



THE LOWEST PRICES IN THE COUNTRY 

We have a national factory warranty service on 
many brands, and we service All CB, Amateur, and 
Commercial Equipment. 
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United States 
Instrument Rentals, Inc. 

"1 A U.S. Leasing Company 



Free 



'••ixh Campus Drive 
>;ui Mateo, GA 1 )ihh 



ecial Prices ai 

Catalog 
2873 



® 



Hitachi Denshi America, Ltd. 

Haw-is M-wm =mn f**gj!gjs£rs3! m 



I FLUKE I 



SCOPES 



Iwatsu 

• All 14 models in stock 

• 2-3 year warranties 

• 20-250 MHz 

Model 5702— 1 535 
5705—* 899 
5710— * 1245 
57 I ]— $1695 

7506-$ 749 



Hitachi 

• All 20 models in stock 

• 2-3 year warranties 

• 20-100 MHz 

Model 1050—11299 

509— $1199 

VC 6041—55499 

422—$ 690 

1100— $1999 

650—$ 930 

V209— $ 725 

1070— $1595 

1100A— $2490 




Hitachi V-222 



cT\£ $535 

3£>>-^ List $715 

Hitachi V-222 

Portable Dual Trace Scope 

• DC-20 MHz 

• 3 -Way Power Supply 

• Lightweight 

• High Sensitivity and 
Fast Sweep Timer 



DIGITAL MULTIMETERS 



Beckman 

• All 300, HD, and circuitmate series 

• All accessories in stock 



HD 100—$ 169 
HDUO— $189 
HD130— $239 
HD 140— $259 
300— $120 
310—1145 



320-1179 
330— $219 
350-$229 
360— (289 
4410— $239 



Fluke 

• Autorange • Analog display 

• Totichhold function 

« 0.3% accuracy 'Heavy duty 

Mode! 73— $ 79 80I0A— $279 

75— $ 99 80 1 2 A— $359 

21—$ 99 8020B— $199 

23— $145 8022 B— $154 

25— $229 8024B-$249 

27— $259 8050A-I389 



-^$114 



List $139 

Fluke 77 

Analog/Digital Multimeter 




POWER SOURCES 



POWER DESIGNS 

• Low and high voltage power sources 

• 1-5 vear warranties 



202OB— $750 
2K20— $695 
4050— $660 
6150— $725 



TW5005W— $595 

TW6050A— $880 

TW347— $695 

TP340— $750 

TP343A— $795 



Used Test Equipment, too!— Over 3,000 Models Available at 
Huge Discounts with Warranties! 



— Quantity Discounts Available 

— Dealers Welcome 

— Freight and Tax extra 

— Immediate Availability of Equipment 



Call 

800-824-2873 

Include work address and phone # 
for Free Catalog, 
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• Electronic Snapshots. Eastman Kodak this 
year will test several electronic still-imaging 
products on the home market. A "video floppy" 
disc recorder-player will be placed in selected 
homes. That system uses a standardized 2-inch 
magnetic disk to record 50 TV fields from any 
television set or other video source. A wireless 
remote control Is used to trigger the recording. A 




companion product is a video-image printer that 
can make prints from any video field, using 
instant color film. It will be priced at $700. Three 
Kodak processing labs will test film-to-disc 
transfer service, to put images from 35mm color 
negative film onto video floppies for playback on 
the TV screen through the recorder- player. The 
video floppy is a standardized electronic still- 
photo format, adopted by an industry-wide 
committee in Japan. A similar fllin-to-dise 
transfer service is already being offered by Fuji 
Photo in Japan. No consumer- priced electronic 
still camera is in sight, and Kodak officials 
forecast that it's about 10 years off. 

• Look Mom, No Tube! Toshiba has 
demonstrated the largest color LCD screen yet — a 
10-inch model that Toshiba says it will use for an 
eight-color graphics terminal in about two years, 
and in a TV set in three. The screen, which is 
backlighted by three fluorescent tubes, is about 
five inches thick. Toshiba said it consumes one- 
fifth the power of a picture tube, has one-tenth 
the thickness, but costs four tunes as much. 
Resolution of the current display is 640 by 480, 
for a total of 307,200 pixels. The LCD is of the 
active matrix type with an amorphous thin-film 
transistor at each pixel, each functioning as a 



switch to control and enhance the picture. The 
LCD is formed on a large glass substrate by 
photolithography and etching techniques. The 
display, as demonstrated in Japan, had brightness 
of more than 300 candelas — nearly that of a 
home color set — with a contrast ratio of 10 to 
one. Toshiba said that the practical size 
limitation for a display of this type is about 12 
inches diagonally. 

• Changing of the Guard. Two long-time 
consumer electronics lines are undergoing major 
changes. General Electric, one of the first 
manufacturers of television receivers in the 
United States — and the world — and a long-time 
leader in television technology, is departing from 
TV-set manufacture. Beset by tough competition 
and diminishing profits, GE has decided to have 
its color TV sets made by Matushita Electric 
Industrial Company, manufacturer of Panasonic 
and Quasar sets, starting next August. The GE 
brand name will continue to appear on those 
sets. 

Meanwhile, H. H. Scott Company, one of the 
American pioneers of high fidelity, has been 
acquired by Emerson Radio Corporation, and the 
brand name will be used for a high-end line of 
stereo components. 

Scott filed under bankruptcy proceedings in 
1972 and was acquired by its Belgian licensee. 
Incidentally, Emerson Radio has no corporate 
relationship to the old Emerson Radio, which was 
a pioneer in both radio and television; the name 
was acquired several years ago from national 
Union Electric, which took over the original 
Emerson Radio. 

• Video Vignettes. Some 58 percent of all 
color-TV sets sold in the United States in 1984 
had built-in cable-channel tuning, according to 
the Electronic Industries Association. 

• The 27-inch picture tubes are here — three 
different types, in fact. RCA's deluxe tube is called 
the SP (for "square planar"), and it has a flat face. 
Zenith's tube has square corners, but normal 
spherical curvature of the faceplate. Sony's is a 
Trinitron with square corners and a somewhat 
flattened cylindrical faceplate. B.-E 
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REPLACEMENT PROBES & TEST LEADS 
FOR FLUKE, TEKTRONIX, H.P. & OTHERS 



PROBE 
MA1IER 



YOUR SINGLE SOURCE 

FOR PROBES 

AND ACCESSORIES 



HIGH PERFORMANCE 
MINIATURE SCOPE PROBES 

60 MHz TO 250 MHz 

$30 to $55 



OTHER PRODUCTS 

• TEST LEADS 

• TERMINATIONS 

• ATTENUATORS 

• BNC CABLES 

• BNC ADAPTERS 



READOUT ACTUATOR (RA) OPTION 

SWITCHES READOUT ON TEKTRONIX 
465, 475, 485 & 7000 SERIES 

SCOPES. (FOR 1 0x probes only.) 



• RUGGED AND RELIABLE 

• REPLACEABLE TIP & GROUND LEAD 

• ADJUSTABLE LF & HF RESPONSE 

• COMPENSATION FOR MOST SCOPES 

The Probe Master 2900 series oscilloscope probes 
combine the characteristics of high performance, and 
fast rise time pulse response, with a slender design to 
meet the needs of today's micro electronics. The 
miniature tip Is Ideal for accessing high density 
boards and hard to reach test points. By locating the 
high and low frequency compensation circuits in the 
BNC end of the cable, the design of the probe has 
become light weight and slender for easy handling. 

Other features of the 2900 series probes Include a 
replaceable probe tip, replaceable ground lead and a 
Readout Actuator option (RA). 

The Readout Actuator option (permanently 
attached) is available on the 10x fixed attenualon 
probes only. This option provides the necessary 
resistor circuit to change the range factor on the 
model 465, 475, 485 and 7000 series Tektronix scopes. 

The Standard Accessories included with each 
probe are ttie sprung hook, trimmer tool, BNC 
adapter, tip insulator, IC tip cover, spare probe tip, 6* 
ground lead, and a handy storage pouch. The Engi- 
neers Accessory Kit ($12.00 option) Includes a wire 
wrap adapter tip, wire wrap adapter ground lead, alli- 
gator tip, micro sprung hook, and a 12* ground lead. 

IMMEDIATE DELIVERY 



CALL FOR NEAREST DISTRIBUTOR 



CHARACTERISTICS 



REPLACEABLE TIP 



MODEL 


ATTENUA- 
TION 


CABLE 
TERMI- 
NATION 


BAND 
WIDTH 
(MHz) 


RISE 
TIME 
<NS) 


LOADING 
CAP. I "RES. 
(PF) (M-OHM) 


DC 

MAX 


PRICE 



FIXED 


ATTENUATION 














2903 


IX 


STD 


25 


11 


40 


1 


600V 


$25.00 


2960 


10X 


STO 


60 


5.3 


16 


10 


500V 


$30.00 


2960 RA 


10X 


RA 


60 


5.S 


16 


10 


SOW 


$40.00 


2904 


10X 


STD 


too 


3.5 


17 


10 


600V 


$35.00 


2904 RA 


10X 


RA 


100 


3.5 


17 


10 


600V 


$45.00 


2905 


10X 


STD 


250 


1.5 


17 


10 


600V 


$45.00 


2905 RA 


10X 


RA 


250 


1.5 


17 


10 


600V 


$55.00 


290S 


100X 


STD 


70 


5.0 


6 


100 


1.2KV 


$55.00 



SWITCHED 



2901 
2902 


10X. IX, GND 
10X. IX, GND 


STO 
STD 


10X/1X 
100/5 
250/5 


1 0X/1 X 

3.5/70 
1.5/70 


10X/1X 
17/100 
17/100 


10X/1X 
10/1 
10/1 


600V 
600V 




$39,00 
(49.00 


1064 


Engineers Accessory Kit 


$12.00 



RA = Readout ActualOr, STD = Standard BNC * Cable length 5ft ft. 

On switched probes, probe tip ia grounded thru a 9 Meg OHM realator, 

switch is in the GNO position • 1DX compensation range, 15 10 50 PF 



PROBE 
MASTER 



4898 R0NS0N CT. 
SAN DIEGO, CA 92111 
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BETTERS 

MAD/O -ELECT8 O/V/CS 

soo~a s/-coo/vry soulevaro 
FAXM/NGOALE, N Y //7-5S 



WIRELESS VIDEO-CAMERA LINKS 
AND FCC REGULATIONS 

This letter is in regard to the use 
and marketing of illegal wireless 
video transmitters. The article in 
your February issue, "Build This 
Wireless Video-Camera Link" falls 
into that category. 

While those transmitters have 
several advertised uses, the two 
most common are transmission of 
video programming throughout 
the home without the need for 
coaxial cable, and wireless trans- 
mission of video from a camera to 
a VCR. The sale, marketing, or use 



of those low-power video trans- 
mitters is illegal under Federal 
Laws and Regulations, despite 
claims to the contrary by some dis- 
tributors and manufacturers. 
None of the devices are "FCC Ap- 
proved" or "Comply with FCC 
Regulations" as is sometimes 
stated . 

Use of those illegal devices con- 
stitutes unlicensed operation and 
subjects the user to severe penal- 
ties. Accepting advertising for 
those devices, or publishing arti- 
cles on how to construct them, 
fosters use and perhaps entices 



your readers to unknowingly vio- 
late the law. We are currently ini- 
tiating legal action against ail 
known manufacturers and dis- 
tributors of wireless video trans- 
mitters; however, we hope that in 
the future you will refrain from ac- 
cepting advertising or publishing 
articles that aid and abet violation 
of Federal laws. 
DENNIS P. CARLTON 
Engineer-in-Charge 
Federal Communications 

Commission 
Field Operations Bureau 

Denver,CO .. , -„ 

continued on page 20 
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"ABLE TV SPECIAL! 



General Instrument/Jerrold 
Cordless Cable TV Converter 

MODEL DRZ-450 ^ {66 CHANNELS) 




With Automatic Fine Tuning 



ANY QUANTITY 



ELECTRONICS 

770 Amsterdam Ave.. New York. NY 10025 

Write for FREE 136 page Catalog 



if TEH 



WIRELESS REMOTE CONTROL 
TV TUNER CABLE CONVERTER 



4 J& *<f s 139& 



RG-59iU75 0HM 
Co-Axial Cable "<" i 

Copper Braided """' 

^htalrl B'*drt bvnt 

ifiieia coppei thieti 

■While v BbCfc 

M4"/1000 ft 



ICONNECTORSl 



F-59 

^paraled ii-un- 



c^ 



6C'1<M0L0T 
1 led 00 LOT 



F-59ALM 

wmh attached Vs' grip ring 



7C'1GD0LOT 
1ICMO0LOT 



F 56 AVA ILA BIEUPON BEQUEST 



SHIPPING CHARGES 

For Or dan AD 

S2S 100 (6 5 

sioo jsoo ia5 

li» S'W S10 5 

$750 and up " J15 



MATCHING 
TRANSFORMER 



21C/-I 



2 WAY-75QHM 
Uflf SPUTTER 






4 9Q '100 LOT 

Mt'5GL0r 



MASTERCARD • 
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Send Purchase Order, Check. 
Money Order or CO. D. 

or Call Toll Free 
800-223-0826 

in N.Y. State (212) 86S- 5580 



Your guide to every- 
thing that's new in elec- 
tronics, computers and technical 
education. Over 400 items. Discover 
fascinating kits to build, enjoy and learn 
with, as well as assembled high tech products 
for home, business and hobby. 



Get our 

famous High Tech Catalog 



IT1 



Heathkit 

Hea 
Compan 



Heath Company 

Dept. 020-394 

Benton Harbor, Michigan 49022 

MAIL COUPON TODAY and receive the latest 
issue of the Heathkit Catalog free of charge 



Name. 



Address . 
City 



. State . 



CL-783BR2 



Zip. 



A subsidiary of Zenith Electronics Corporation 
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Satellite 

Communications 

Training from NRI! 




Move into commercial satellite communications and home 
satellite TV with NRI's latest training breakthrough! 
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Explore Every Aspect of Satellite Trans- 
mission and Reception As You Assemble, 
Install, and Train With the Complete TVRO 
System Included in Your Course 

Back in 1964, great excitement surrounded the launching 
of Syncom 2, the true forerunner of today's satellites. But 
not even the most hopeful of scientists believed that in 
less than 25 years, communications satellites would have 
such a tremendous impact on the professional and per- 
sonal lives of millions of people around the globe. 

Today, thanks to the rapid development of satellite 
technology, a call to Paris is as clear and as easy to make 
as a call to your next door neighbor . , . executives from 
multi-national corporations and even small businesses 
use video conferencing to "meet" without leaving their 
offices . . . simultaneously a billion people witness a single 
event (a soccer game, an inauguration, a benefit rock 
concert) . . . global weather maps transmitted from satel- 
lites allow meteorologists to forecast weather trends weeks 



in advance . . . and scientists now explore and investigate 
the mysteries of outer space without leaving their labs. 
And, not surprisingly, these amazing applications of 
satellite technology have opened up exciting new opportu- 
nities for the technician trained to install, maintain, trouble- 
shoot and repair satellite communications equipment. 

Home Satellite TV Is Just at the Start of 
Its Explosive Future 

You've seen them in suburban backyards and alongside 
country farmhouses. Home satellite TV systems are 
springing up ail across the country. 

Already there are over a million TVRO (Television 
Receive-Only) systems in place in the U.S. alone, and 
experts predict that by 1990, a remarkable 60% of U.S. 
homes will have a satellite dish. Contributing to the field's 
phenomenal growth are the support of the FCC and 
Congress, steady improvement in product quality, the 
development of smaller dishes, and a growing consumer 
enthusiasm for satellite TV. 




New Jobs, New Careers for the 
Trained Technician 

Now you can take advantage of the 
exciting opportunities opening up in 
this service- and support-intensive 
industry. NRl's new break- 
through training prepares you 
to fill the increasing need for 
technicians to install, adjust, 
and repair earth station 
equipment, such as dishes, 
antennas, receivers, and 
amplifiers. 

As an NRI-trained technician, you can concentrate 
your efforts on consumer-oriented TVRO equipment. Or 
you can use your NR1 training to build a career servicing 
larger commercial or military equipment used both to 
transmit and receive voice, data, and video signals. You'll 
also find opportunities in sales and system consulting, a 
role some expect to increase tenfold within the next five 
years on both the corporate and consumer levels. 

NRI Brings Satellite Technology 
Down to Earth 

Only NRI has the resources and the skills necessary to 
transform today's most sophisticated technology into 
understandable, step-by-step training. 

NRI's new course in Satellite Communications 
gets you in on the ground floor of 
this booming technology. You are 
thoroughly trained in the necessary 
basic electronics, fundamental 
communications principles, and 
television transmission and 
operation. 

Using the remarkable NRI 
Discovery Lab®, you demon- . 
strate first-hand many important ( 
points covered in your lessons. 
You perform critical tests and 
measurements with your digital 
multimeter. And, using your 
NRI Antenna Applications and 
Design Lab, you assemble and test 
various types of antennas and matching sections. 

Then you concentrate on both commercial and con- 
sumer satellite earth station equipment, putting theory to 
practice as you assemble and install the 5 ' parabolic dish 
antenna system included in your course. 

Your Home Satellite TV System 
Brings Theory to Life! 

The Wilson TVRO system included in your course comes 
complete with 5 ' parabolic dish antenna system, low- 
noise amplifier (LNA), down converter, receiver, low-loss 
coaxial cable, and even a permanent polar mount. 

By training with an actual TVRO system, you'll come 
to understand the function and operation of a satellite 
earth station — knowledge that you can apply to both con- 
sumer and commercial equipment. And once you have 
completed your TVRO system, you'll have access to the 
best television entertainment available— direct from the 
satellite to your home. 





At-Home Training the Uniquely 

Successful 

NRI Way 

It's hands-on train- 
ing, at home . . . 
designed around the 
latest state-of-the-art 
electronic equip- 
ment you work 
with as part of your 
training. You start 
from scratch and 
"discover by 
doing" all the 
way up to the 
level of a fully ^ 
qualified profes- 
sional. You conduct 

key experiments . . . perform vital tests . " . install your 
own system . . . and you do it at the pace that suits 
you best. 

But, most important to your success, you don't do 
it alone. Built into your NRI training is the enormous 
experience of our development specialists and 
instructors, whose long-proven training skills and 
personal guidance come to you on a one-to-one basis. 
They are always available for consultation and help. 

Make Your Move Into the 
Future Today! Send for Your 
FREE NRI Catalog 

Only NRI can train you at home for an 
exciting and rewarding career as a satellite 
communications technician. The knowledge 
and know-how you gain from your NRI 
training provide you with the soundest 
possible foundation for further growth with 
the industry. But now is the time to act. 
Return the post-paid card to us today. You 
will receive your 100-page catalog free. It's 
filled with all the details you'll want to know 
about our training methods and materials 
and our more than 70 years of successful 
innovation in at-home, hands-on 
career training— the kind of . 
experience that enables NRI 
to provide the most effective 
training possible to prepare 
you for today's, and tomor- 
row's, high-tech opportun- 
ities. (If the card is missing, 
write to us at the address 
below.) 




SCHOOL OF ELECTRONICS 

McGraw-Hill Continuing Education Center 

3939 Wisconsin Avenue, NW 
Washington, DC 20016 m ih m 

We'll give you tomorrow, llflll 
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continued from page 14 



Our readers should be aware that 
the manufacturers of such devices 
are not the only ones that are sub- 
ject to penalty. Consumers using 
such equipment are also subject 
to a $10,000 fine, a jail term, and 
seizure of their equipment. Al- 
though the Commission has re- 
ceived petitions and requests to 
legalize low-powered video trans- 



mitters, it has denied them be- 
cause of concern about possible 
interference to licensed TV broad- 
cast stations. If, despite that warn- 
ing, you continue to use the 
transmitter, you should reduce its 
output power to lessen the chance 
of unintentional interference. — 
Editor 

PULSE GENERATOR ERRORS 

I am building the pulse gener- 
ator described in "Versatile Pulse 
Generator," Radio-Electronics, 



DIGITAL LCR METER 

Measures Inductance, Capacitance and Resistance 

At Last! An LCR meter lhai everyone tan afford. Now you can measure colls. 
I rans formers, chokes from 1^ H to 200 H, capacitors from .1 p(d to 200 mfd and 
resistors from -01 ohms lo 20 megohms- All in one handheld instrument 




SPECIFICATIONS 



Ci p*c?lar» 

Range - 200 pF. 2 nF, 20 nF, 200 nF. 2 nF. 20 j*r\ 200 j«F 

.HtMluHon • 0.1 pF. 1 pF, 10 pF. 100 pF. 1 nF, 10 nF, 100 nF 
A&curacy »<tttfjiF a <2% + 1 dgt) > ,5 nF *(3M ■» 1 flql] 



Fiance 
RssoluLion 


• 2 mH. 20 mH r 200 mH. 2 H,. 20 H, 200 H 

- 1 H H, 10 H H, 100 nH, 1 mH. 10 mH. 100 mH 

• < 0.S H +f3V* 4 1 dgl|> OS H ;iS% + 1 dfll} 


ftiilttinci 




Range 
R&4Q i ..." ■•■:•■ 
Accuracy 


- 20, 2D0. 2 k. 20 K BOO k. 2 U. 20 Hfi 

■ .01. .1. 1, 10.100, 1 k. 10 ko 

■ <1MQ *1% + 1 dgt 



GF-8016 Function Generator 

with Freq. Counter 




$ 229 



■ Sine. Square, Triangle, 

• Pulse, Ramp, .2 to 2 MHz 

■ Frequency .1 thru 10 MHz 



GF 8015 without Freq. Meter M69 




AC Current Meter 



s 98 



Model 
ST- 1000 



• Reads 20, 200, 1000 A 

• DC & AC Volls, Resistance 

■ 3'A LCD Digits 

■ Deluxe Carry Case 
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AC Current Meter 



5 48 



Model 
ST-310 



• Reads 300 Amps (5 ranges) 

• DC & AC Volts, Resistance 

• Case & Leads Included 



35 MHz Dual Trace Oscilloscope 




550 



Model 
M 0-1 252 



- -«l 



• Delayed Trigger 

• 2 Year Guarantee 

• 2 Probes Included 



MO-1251 20 MHz Dual Trace ! 38S°° 



True RMS 4Vi Digital Multimeter 

Si'JE mc 

IOJ m-; 




Model 
U-7000 



• .05% DC Accuracy 
•.1% on Resistance 

• 5% True RMS AC 

• .5% Freq. Counter 1-200 kHz 

• Deluxe Case Included 




3V? Digital Multimeter 

s 25m m 



Model 
1600 



• 1% DC Accuracy 

• 1% on Resistance 

• 1.5% AC Accuracy 

• Reads 10 DC Amps 



C&S SALES, 8744 W. North Ter. 
Niles, IL 60648 • (312) 459-9040 



15 DAY MONEY 
BACK GUARANTEE 



2 Year Limited Guarantee! Add 5% for Postage ( ; 10 Max.), III. Res,, 7% Tax 
TO ORDER TOLL FREE 1 -800-292-77 11 
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November 1985. I have found the 
following errors in Fig. 2, on page 
59: 

• J4 is not shown. 

• R16 is across \7 in the figure, but 
the text says J6. 

• IC4 (4050) is shown as 14 pin; it is 
16 pin. 

• D3 should be labeled D1. 
Except for the second item, cor- 
rection is obvious. What worries 
me: are there more errors? I shall 
be waiting impatiently for com- 
ment in an upcoming issue. 
SIGMUND S. KAHN 
Brooklyn, NY 

The schematic is correct, so R1b 
should go across}?. By the way, we 
too are impatient sometimes — 
that's what causes some errors. 
Thanks for your eagle-eyed correc- 
tions. — Editor 

THE BRAZILIAN CONNECTION 

I read your arttcie about the re- 
mote controller (Radio-Electronics, 
October, 1985) and I would like to 
know how can I get data sheets on 
those IC's,aswell as other kinds of 
information, including typical ap- 
plications, etc. And how can I get 
sample IC's to experiment with? 

The problem is that I'm from 
Brazil, and it's very difficult to find 
those parts and that kind of infor- 
mation in our electronics market- 
place. 

Thanks for the help — and con- 
gratulations for the high quality of 
your magazine. 

PAULO ROBERTO M.M. OLIVE IRA 
Avenida Angelica, 1399 apto 112 
Cep 01227, Sao Paulo, Brazil 

You should be able to obtain those 
IC's from the supplier mentioned 
in the article by remitting U.S. 
funds. For data sheets, you should 
contact Motorola Semiconductor 
Products Inc. 3501 Ed Bluestein 
Blvd., Austin, TX 78721.— Editor 

OWNER'S MANUAL NEEDED 

I purchased a tuner-video ana- 
lyzer, model 10WX from Mercury 
Tuner (103 East 165 Street, Bronx, 
NY). I lost the manual, and the 
company has since gone out of 
business. I will pay $5.00 for a 
copy. 

WILFREDO RAMIREZ 
305 W 72 Street 
New York, NY 10023 R-E 
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Electronics Book Club 



Keep In Step With the Future . . . Become 
a Part of the Fascinating World of Technology! 

• High-Tech How-To • Robotics 

• Space Age Projects • Computers 

• Digital Electronics • Telecommunications 

• Artificial intelligence * And much more! 

Select 5 Books for Only $ 



COMPUTE 
USERS GUIDE TO 
ELECTRONICS 




MASTM 

COOKBOOK 
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EMTTOnuil." 

ELECTRONIC 
PROJECTS 
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FREE When You Join 

7 very good reasons to join 
the Electronics Book Club 

• Big Savings. Save 20% to 75% on books sure to in- 
crease your electronics know-how 

• No-Risk Guarantee. All books returnable within 10 days 
without obligation 

• Club News Bulletins. All about current selections- 
mains, alternates, extras — plus bonus offers. Comes 13 times 
a year with hundreds of up-to-the-minute titles to pick from 

• Automatic Order. Do nothing, and the Main selection 
will be shipped automatically! But ... if you want an Alter- 
nate selection — or no books at all— we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 

• Bonus Books. Immediately get Dividend Certificates with 
every book purchased and qualify for big discounts of 60% 
to 80% 

• Extra Bon u ses . Ta ke ad v a n t age o f a d d ed- val u e p ro m o- 
tions, plus special discounts 

• Exceptional Quality. All books are first-rate publisher's 
editions selected by our Editorial Board and filled with useful 
up-to-the-minute information 



I Electronics Book Cljb 

I P.O. Box 10, 

■ Blue Ridge Summit, PA 17214 

I Pi ease accept my membership in The Electronics Book Club and send the 5 volumes 
circled below, plus my FREE Resistor and Inductor Color Code Calculator, billing 

■ me only 52.95 plus shipping and handling charges. If not satisfied, I may return the ■ 
J books within ten days without obligation and have my membership canceled. I agree I 
I to purchase 4 or more books at regular Club Price (plus shipping/handling) during 

■ the next 12 months, and may resign any time thereafter. 

800P 1013 1108 1160 1183 1199 1211P 1218 1245P 

1277 1466 1536 1553 1594 1604P 1616 1625 1663 1665P 

1671 P 1672 1693 1793 1875P 1899 1909 1984 1999 

Name 



Address. 
City 



St3!6 



-Zip- 



_Phone, 



I 



Valid tor new members only. Foreign applicants will receive ordering instructions. Canada muit 
remit in U.S. currency. This order subject to acceptance by the Electronics Book Club. 

RE'336? 
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Equipment Reports 



G-E '$ Control Central 

Programmable Remote 

Control 

Replace all of your infrared 

handheld remotes with a 

single transmitter! 



REMOTE-CONTROL CAPABILITY WAS 

once thought to be the ultimate in 
convenience. But having too 
much of it can be a problem: It's 
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almost impossible to pick the cor- 
rect handheld remote unit on the 
first try! But now there's a solution 
to remote-control clutter: Control 




"In Just A Few Days, I'll Show You How To Do 



REAL MATH 

ff t*. f * 

J a J w== i lis »- 



On Your Calculator!" 



INTRIGUED BY CALCULATORS? Then you can 
step up your math skills fast* Use my new method in 
guidebook form. Its called CALCULATOR 
CALCULUS. This space- travel spinoff is sure-fire, so it 
has a simple guarantee — just return it foran immediate 
refund if yon are net astounded at the problems you're 
salving with it! 

Bui the point is -you won't want lo send it back. For 
this is the easiest, fastest shortcut ever[ The day you 
receive your copy in the mail you'll want to put it to 
work. Its that exciting and helpful. 

My name is Dr . George McCartv . I teach math at the 
University of California. I wrote this guidebook to cut 
through tne confusion. I guide you with examples you 
follow step-by-step on your calculator — you do 
simple exercises — then you solve practical problems 
with real precision! 

POWER METHODS. Need 10 evaluate functions, areas, 
volumes— solve equal ions — usecurves. trij;, polar coordinates 
- find limit* for sequences and series? It's all Here! 

IF ynu're in thp biological, sociaE or physical sciences, you'll be 
doir,£ Betid Functions, carbon dating, Gompertz' ftrowlh 
curves half-lift:, fulurp value, marginal nraK. motion. Cooling, 
probability, pressure - and plenty more (even differential 
equations). 

Important numerical techniques? Those algoriihms are here, 
too; rational and Pade approximation, bracketing, continued 
fractions. Outer's method, HtLin'i method, iteration functions, 
Newton's method, predictor-corrector, successive substitutions.. 
Sim peon's method and sy n t hetic di vision . 

LOOK AT WHAT USERS SAY: Samuel C_ 
McCluney. Jr r , of Philadelphia writes: 
"CALCULATOR CALCULUS IS GREAT! For ten 
years I have been try iris to get the theory of calculus 
through my head, usinghome-study courses. It was not 
utitil 1 had your hook that it became dear what the 
calci . (us was alt aboi 1 1 . With your book and a calculator 
the whole idea becomes clear in a moment, and is a 
MOST REFRESHING EXPERIENCE. 1 program some 
of the iterative problems you suggest and it always 



•Quick. -Guaranteed. 
•Easy, "Fun, Too! 



GIVES ME A THRILL to see it start out with a wild 
guess and then approach the limit and stop. 

Professor John A. Ball of Harvard College {author of 
the book Algorithms for RPN Calculators') writes: "I 
wish I had had ds good a calculus course ' 

Professor H. 1. Freedman of the U. of Alberta, 
writing in Soc. hid. Appl. Math Review, states: 
There can be no question as to the usefulness of this 
hook.. Jots of exercises... very clearly written and 
makes for easy reading, " 

Tektronix Engineer Bill Templeton says "CALCU- 
LATOR CALCULUS is the best, mast clearly written 
book / have seen for improving your math skills. ' 

I WANT YOU TO DO THIS, Get my complete 
kit, with a Tl-35 calculator, plus its 200 p. Student Math 
Book, AND the guidebook- ALL for S44-95 {for ship- 
ping to USA add $2, or £5 by AIR; Foreign S5 f or S10 
AIR; 52.70 tax in CA). Order Stock No. 7-H 

I f you a I ready ha ve a sc ienti fie calcula t or, you can 
invest in CALCULATOR CALCULUS for only U.S. 
S19.°5 {to USA or foreign : add $1 for shipping, or$4by 
AIR; $1.20 tax in CA). Order Stock No. fi-H 

As pennywise Ben Franklin said, "An investment 
in knowledge pays the best dividends? GET STARTED 
NOW— Tax deductible for professionals. 

MONEY-BACK GUARANTEEI Send for it to- 
day. Be sure to give me your complete mailing address 
with your check or money order. If you want to charge 
it {Visa or MCI, tell me your card no., and exp. dale. 
Prompt shipment 
guaranteed, 

EduCALC Publication* 
27955 Cabol Road, Laguna Niguel, CA 92677 
For fast service, phone MC or VESA ' » 'Ji'r ■. 
TOLL FREE <o (SCO) 63 J-2252. E*l. J4C. 



Central from G-E (General Electric 
Company Consumer Electronics 
Business Operations, Electronics 
Park, Syracuse, NY 13221). 

Control Central is a programma- 
ble remote system that can take 
the place of four infrared hand- 
held remotes. The actual program- 
ming is very easy: You simply 
place the Control Central head-to- 
head with an infrared transmitter 
and press the matching keys on 
each unit. Although we left out a 
few steps, it's really that easy. But 
before we fill in the programming 
details, let's take a look at some 
other features of this innovative 
product. 

Control Central uses a Mit- 
subishi 50747 microprocessor 
(which is upward compatible with 
the 6502), 4K of battery-backed-up 
CMOS RAM, and 8K of ROM. It is 
designed to operate with most in- 
frared remote-control systems. 
Control Central looks the part of a 
remote transmitter, except that it's 
slightly larger than most (about 1 
x 3 x 8 inches) and it has an LCD 
readout. It weighs in at just over 
one-half pound. 

The remote control has four 
source inputs, called tv, vcr, ca- 
ble, and aux, and its keypad is la- 
belled to correspond to most 
common functions from those de- 
vices. For example, the keypad's 
primary keys include power, chan- 
nel up/down, volume up/down, 
and mute keys. The VCR section of 
the keypad includes such keys as 

RECORD, VCR/TV, PLAY, STOP, PAUSE, 

fast- forward, rewind, and for- 
ward and backward scan. The sec- 
ondary-key section is used for 
additional commands, and for di- 
rect channel entry or other numer- 
ical entries. 

Along with the functions we 
mentioned, there are a host of 
other less-common key functions 
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Must be a currently advertised pries. 
This otter may be withdrawn al any lime without prior notice. 




ASK FOfl FREE CATALOG. 

Money orders, checks accepted. C.O.D.'s require 25% deposit. 



hh ■ ■_ Toll Free 

rordnam 800-645-9518 

In NY State 800-832-1446 



260 Motor Parkway, Hauppauge, NY 11788 





Service S Shipping Charge Schedule 




Continental U.S.A. 






FOR ORDERS 


ADD 




525-5100 


54 50 




S101-S250 


S6O0 




5251-500 


58.00 


1 


S50 1-750 


SI 0.50 




5751-1.000 


512.50 


1 


51.001 -1500 ., 


S 16.50 




S1.501-200O 


52000 




52,001 and Up 


SJ500 




See Your Favorite Show. Wher ever You G o! 
only §79 95 ^/Kt^S^VU ^\ 



INCLUDES 

12V PLUG & AC ADAPTOR 

Imagine- arnmiaTureTVthatoperfltesfroma 1 2V 
supplv but draws very little current' Use the 
cigarette lighter pfuq in vehicles or the AC adaptor 
m the house (both are included'! The B" B & W 
screen offers great definition so now you cart see 
your favOnie shows everywhere - in your car 
truck, boat or vani 

5" B&W TELEVISION 




CMK-6316 



You Can Get Stereo Satellite TV 
At An UNHEARD-OF Price! oHL* 

State of the art circuitry and advanced technical standards give you stereo 
satellite reception with maximum performance. This 70 MHz single conversion 
receiver features SAW IF Filter. Auto TV Thru- Mode on Stand tay/Power Off. 
and Ease-Band Output for Descram biers. Cm D 6332 



ROCKDALE STEREO SATELLITE RECEIVER 

Move Your Dish Without 
Leaving the House! 





Or Build Your Own Receiver 
& SAVE A FORTUNE! 

u The performance rfvafo commercial receivers 
costing hundreds ol dollars more. The ease oT 
assembly* . . . field proven circuitry I > fa ntaftte, 

fhe quality. , . better than expensive commercial 



Richard Maddox.authorof 

TrotiblBshooiina £r Repairing 
Smcftite TV Systems 

You can pin this kit together 
in |ust hours' Why wait any 
'nnger 10 enjoy the world of 
satellite television? 

AUSTRALiS 1 

SATELLITE RECEIVER KIT 

AS FEATURED IN DEC » J AH RADIO ELECTRONICS 



Cat D-6335 

SATELLITE POSITIONER & ACTUATOR 

Raining? don't get soaked just because you need to move 
your satellite dish. With this Actuator ( a motor-controlled 
arm that attaches to dish & mount) and Positioner ( the 
remote co ntrol u nit that si ts u nder you r receive r or TV), you 
can position your dish in total comfort. This unit is designed 
to suit most dishes. Install it yourself and save 1 



We carry a complete 

line of components to 

assemble custom satellite 

TV systems, or you can take 

advantage of I he special values 
available with our system packages! 



ROCKDALE 
STEREO SYSTEM 

Includes Si ereo Receiver. 6" Dish, 
Low Noise Amplifier, Down Converter. 
Feed Horn. Cable - Evervlhinq you need 1 

AUSTRALIS 1 SYSTEM 

Includes Receiver Kit 6" Dish 

Low Noise Amplifier. Down Convener. 

Feed Horn, Cahle- Everuihinq you need' 



Save $186 

$ 799 00 

Save S186 



699 



oo 




Troubleshooting & Repairing 
Satellite TV Systems 
by Richard Maddox 

This is a comprehensive quide for 
both home TVRO owners & pro- 
fessional service technicians. It co- 
vers insi a Natron, i eating, servrcioq. 

alionmeut. £r information not avail- 
able in other handbooks. 



VHF/UHF MASTHEAD AMP 

This high gain amp [VHF 25 d&\ UHF 20dB| 

boosts TV & signals even in fringe areas, lis high 
input capability resists overload on strong siqaJs, 
while a built-in FM I rap cuts interference. Includes 
UL'listed AC adaptor ^et L-4200 



# 



A Whole New Range of 

"OK" 



BRAND 






WIRE WRAP TOOLS 

Call tor Special Catalog! 



Hand-Held Convenience! 
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Cat Q-1220 



A hand-held oscillator the sire 
of a digital muliimeleri 23 
ranges of sine & square waves 
l&witchable, between 20 Hz 
& 1.5kHz, plus a xV 00 range: 
46 settings in all. Manyother 
features: 600 ohms output. 

RC OSCILLATOR 








IN-LINE VHF AMR 



This 1 Od H video amp has 
a bandwidth of 50-450 
MHz & output capability 
of 30 dBm V. Noise fig ure 
is 4 dB & impedance is 
75 ohms, 

Cat L-4201 




Cat Q- 1240 

As always. Dick Smith bnnqs you more for lessi Our new model dual-trace 20 MHz 
oscilloscope rs packed with features. The high brightness CRT assures easy readability, and a 
specially desiqned circuit for component testinq allows you to determine component status in 
or our the circuit board' Olher features include: wide bandwidth fy hiqh sensitivity, very low 
power consumption, hiqh sensitively X-Y mode, 2 axis (intensity modulattonl panel electrical 
trace rotator. & regulated power supplv circuit lor accuracy. And the best feature of all: our new 
low price' 

20 MHz DUAL-TRACE OSCILLOSCOPE 



Your Board Missing a Track? No Worries! 

c.t CIRCUIT-FIX KIT 

Make circuit repairs & changes fast & 

t% Ml 95 simple' KH includes spring- loaded clamp 

ft! ft guide, collet knife & biade. 154 asst. 

I -H' 5 900 copper donuts 3 2 sq, in. of foiL & insinjetions. 

Copper Foil Donul Refill Cat H-5902 34,00 

1 oz. Adhesive Copper Foil Cat H-5903 $4.00 

Make Your Own PCB'S 
'Directly from Magazine Art! 

sQyloa A 1 " necessary materials are minis kit' 5"x6" steal print 

W ■# frame, film & processing pack, yellow filter. 4 of. etch 

I Cat H- 5 700 resiSi - 16 os. developer, blank copper boards, dry 

concentrated etch and 1:1 resist patterns & tapes, 

instructions. 

PHOTO-ETCH PRINTED CIRCUIT KIT 




Cat Q-t335 



Frequency Range: 1.5-250 MHr in & plug-in coils 
Modulation: Approximaielu 2 KHz sine wave 

Crystal Oscillator: 1-15 MH? .■«., 

Power Supply; 9V DC *5jy a= 

Semiconductors: 2 transistors & 1 diode 




DUO-TEMP SOLDERING IRON 

It's two tools in one' Its normal tip idlinq temperature of 
680* F is ideal for delicate printed circuits. Press a buuon and 
the power is doubled! The push-button also allows faster 
heatmq or '"pulsinq" to match heat output io the heat absorption 
of the task at hand 1 



The ideal professional iron 1 It's ultra-light weight, so you can use h 
comfortably for long periods. Superior desiqn ensures that the 
temperature at the top will be precisely the one selected. This is a 
lasting iron for the production line nr workshop- 



PROFESSIONAL SOLDERING STATION 
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lt£f*\ \ Learn About integrated Circuits 
with Dick Smith's 




FUN WAY 

,, > , INTO ELECTRONICS 

Volume 



3 



D** Smith's FUIMWAY INTO ELECTRONICS series 
is pac ked with promts designed to tench, electronics 
while entertain mq in-nuinnq mindst* busy hands 
Volume 3 is for those whn have wnrkerl Ihpir wav 
through volumes l & 2 for the advanced hobbvisll 
I" con [Jim S tO fflSCinatinq pra|«clS haserl on 
Integrated Circuits We also offer mMchinq kits 
(like the two belowl to make btiilrtinp These 
probers even easier* 



Lonm Corrtporrarrts In Fun way V.1 Cat FJ-?600 Si 95 
Laarn Sotdwrlng in Fun way V.£ Cfrj B-760'5 $6,95 



MINI AMP KIT* 



Warn an amplifier lor your 
walkirV stereo or radio? Oon'i 
be tied to phones: use this 
protect and listen in comfonH 
Or you can build this into a 
mini PA Amplifier. 

ft-JtegutaU FUN WAY hank 
Voiitfnr 3 (Cm! 8-?$!0) fat 
izamp/Mf r.onaltiir.tiuf* tiiHnm 



DESIGNER 
BOARDS 

Now designing us so simp/e* No soldering, 
no mess - and each board comes with a 
pad of layout paper' 

Cat P-46 1 4 3" x 2.4" r 3" $4.95 

CatP-4615 r.»2.7"«J" $9.95 

Cat P-46 1 6 8" « 6" .8" $19,95 

Cat P-46 IT B" i 9. 75" I 8" S29.95 
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Digital 

FREQUENCY 
COUNTER KIT 



Superb design uses latest iC technology. 
Low component Count makes it very reliable 
and easv to build. Measures Frequency Co 

500 MHr (with optional r* escal Ie r) a nd period 
both with a 7 diojit resolution. Supplied with 
the exclusive Dick Smith simplified step-hy 
step instructions and a quality pfe^puncbed 
and silk screened front panel and case. 




Ho"* 1 



s 



44 
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nitectivltv >20flQ 

insertion Loss >0.3db 

Fieq Response uso&le tnet ronrje 

(narrow batvj) 400-520 MHr 



Mat Power 



100 wrr-5 



UHF SWR 

POWER MEtER Kit 





MOSFET 
AMP KIT 



PROFESSIONAL 
tK-3516 SERIES 

KWfEd OUtmt Mi Chenntl loffl Ownmfi 
4 olMll 184 W RMS 1I0W RMS 

■ -im< 104W RMS »W RMS 

HtRMONIC distortion 
Less than 2% for oil powers up 1c 100 w 

into 8 ohm loads 
Less Hirjn 0.3% Tot oil powers up 10 1 80 w 

into i ohm loads 



Complete kit includes ; aaq| 
Case & Front Panel AJJ9 



Protect your 2nd most valuable investment with the 

Dick Smith Deluxe Car Alarm 

Door & ignition alarms are no lonqer enough to save your car from 
professional thieves' Get the features of costh/ commercial alarms in this 
easy if> build, inexpensive kit* 

• 3 delayed A o Instant outputs mmam a pm a %_ 

• 10 sec delayed entry ft exH limes £ f% <^3 95 

• Auk. batlery provision • Slfen Oulpui <^ mm w 2V 

• Flashing dash tomp Internal ^^^ ^^ 
key-operated on/off. eic 




RE-CHARGEABLE 

BATTERIES 



Not* Available! 2 Hew Sizes 
of "No-Leak" GEL CELLS 

$g95 

Ca; S-33 1 

s 34 95 

CatS-3325 



6V@ 1-2 Ah 
12V @ 9 Ah 

12VV2 Ah s7»S 12V3Ah $•! O95 

CatS-3315 I CatS-3320 IV 

Ask about our 
GELL CELL CHARGERS! 

Please state charger required when ordering. 



LISA KEYBOARD CLOSEOUT- 

c« j-0055 You Reap the Benefit! 

Applet's toss is your pain: QWERTY 
keyboard with numeric keypad & 

more' There's no warranty, but at 
this price you can afford 3 or 4 
spares I 

were $79.95 




2% 

IK L- A ' 



9 
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POWER SUPPLIES 

3 -6- 9-12 VDC 
@ 1 amp 
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invaluable around Che home or workshop. It will qive a m a-x nn un^ 
of 1 amp a 3,6.9,300; t 2 volts DC. Simply plugs into 1 i 7 VAC 
power socket-DC connections .Ideal for use with aiarm systems . 
intercoms, etc 




HEAVY-DUTY SOLID-STATE 

13.8V/5A 
Peak 



Regulated DC Power Supply. I 3.S VDC. 3/ Cont. For home, lab 
service bench, CB stereo and auio radios, this is an extremely 

versatile unit. You'll wooder how you managed without n 1 Inpui 
is 1 1 7VAC60H? 100W and the output is fully regulated low 
ripple up (O 5 amps surge. The unit is Fuse and dOublflfShOrT 
circuit protected with on/off switch and pilot light 



CONNECT WITH SAVINGS 



'D'TYPE 

COMPUTER 

CONNECtORS 



PLUGS (SOLDER TAIL) 

9 Pin „.,.*-** 
15 Pin *.r.s< 
25 Pin ««*** 




.6° 



Ca- P-2634 
10 ud 75C 

Cat P-2687 

lOup B5C 

Cai P-2S90 

10 up $1.05 



79* 
89 

S^ 15 



SOCKETS (SOLDER TAIL) 



9 Pin *.r.^ T6 
15 Pin *#••*** 
25 Pin *.r.***° 

BACKSHELLS 

For P-2684. P-2685 

wff« SOC 

For P-2687,P-26B8 

were IJ OQ 

For P-2690, P-2691 

wvf ST 25 



CatP-26S5 OOc 
10iip85P 09 

Cal P-TEKfl (J n e 

S^ 45 



CAl P-2691 
10ud$1 35 



Cat P-2686 
10upS7c 

Cat F-2G89 
10 up 59C 

Car- P-I692 

10 up 60c 
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CALL WRITE, OR VISIT OUR RETAIL CENTERS! 



STORES AI 

BERKELEY 

REDWOOD CITY 

SAN JOSE 

WESTWOOD 

MEAD OFFICE 



2474 Shaltuck Aw (415)484-0755 

JVC Convention Way (415)348.8844 

4VB0 Stevens Creek 8lvd (408)24 1-2244 

1830 Weitwood Blvd (213)474M24 

390 Convention Way. Redwood City, CA 94043 



ORDERS ONLY: CALL TOLL FREE 1-800-332-5373 

(Mon-Fri. 6am-6pm PACIFIC TIME) 
IN CALIFORNIA: 1-415-368-1066 



ill* 



WHERE THE ELECTPOLLIC ENTHUSIAST IS * 1 ! 




ELECTRONICS 

INCORPORATED IN THE STATE OF CALIFORNIA 
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MAIL ORDERS 

P.O. Box 8021 Redwood City CA 94063 
14 DAY MONEY-BACK GUARANTEE 
SHIPPING & HANDLING: 



„j' 
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Low cost 
B&K-PRECISION 
DC power supplies 
with high cost 
features 
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Model 1630 {3 amp) $225 
Model 1610 (1 amp) S150 



Now you can have the power you need, 
wherever you need it, at a surprisingly 
low cost. 

These new B&K-PRECISION power 
sources each give you control up to 
30 volts DC with fuliy adjustable current 
limiting. Other features include: 

• Excellent regulation and low-ripple 
characteristics 

■ Dual meters monitor voltage and 
current simultaneously 

• Two current ranges 

• Fine and coarse voltage controls 

• Isolated output 

• Protected against reverse polarity 
external voltages 

• Two identical supplies can be 
connected in series or parallel 

• Can be used as a constant voltage or 
constant current source 

Compare prices, features and perfor- 
mance, and you'll agree that the 1610 and 
1630 power supplies are revolutionary. 

Available for immediate delivery at your 
local B&K-PRECISION distributor. For 
additional information or the name of 
your local distributor contact 
B&K-PRECISION. 



^PRECISION 



DYNASCAN 

CORPORATION 

6460 West Cortland Street 

Chicago Illinois 6063S • 312/Bfi9-90S7 
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included. But it's important to re- 
member that a key function (or a 
source function) is not limited to 
its label. For example, if you want 
the channel up key to actually turn 
up the volume, then you're free to 
program the Control Central to do 
it. By the same token, if a function 
that your device requires is not 
available on the keypad, you're 
free to designate any key to it. It all 
depends on how you program the 
unit. 

Programming Control Central 

Teaching Control Central the in- 
frared commands that your equip- 
ment needs could hardly be 
easier. But we should note that it 
might not even be necessary be- 
cause the unit comes pre-pro- 
grammed with codes to operate 
C-E equipment, and those codes 
work with several other brands as 
well. So before you start teaching 
Control Central, you should try its 
pre-programmed commands. 

If you do have to program 
Control Central, the first step is to 
use a ball-point pen (or similar ob- 
ject) to slide the use/learn switch 
to the learn position. The words 
"learn mode" flash in the display 
window three times, followed by 
"i select source 2 press enter." Fol- 
lowing the displayed instructions, 
you press the source key to dis- 
play the component name (tv vcr 
cable or aux) that you want Control 
Central to learn, and then press 
the enter key. The display then 
flashes "ready press matching keys 
," which tells you that you should 
place Control Central head-to- 
head with the existing remote 
transmitter, and press the appro- 
priate keys on each. When Control 
Central thinks it has learned the 
function, its displays prompts you 
to "release" the keys. But to make 
sure it has things right, it will ask 
you to "do again", at which time 
you again press the matching keys. 
If everything works as planned, 
you will be greeted by the words 
"function learned." 

There are a host of "display win- 
dow functions" that are accessed 
by pressing the function key after 
a source has been selected. Al- 
though they're too numerous to 
list in full here, they include func- 
tions SUCh as TINT, BRIGHT CON- 
TRAST, SHARP, BALANCE, TREBLE, BASE 
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Control Central 




OVERALL L 
PRICE 












EASEl 
OF USE 












INSTRUCTION ^ 




MANUAL ■ 


PRICE/ L 
/VALUE 










^ 


1 2 J 3 1 4 1 s ] e 1 7 a 9 


10 
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and stereo-TV controls for the TV 
source; slow, scan, select, cue, 

TIMER, AND EJECT for the VCR 

source; and program, rndm acc, 

SEEK INDEX, DISC, AND MEMORY for 

the AUX source. 

It is possible to teach the 
Control Central the commands 
from more than one transmitter in 
a single source. For example, the 
AUX source could be programmed 
to learn some commands from 
your CD player, and some com- 
mands from your stereo receiver. 
You could also, perhaps, program 
both your VCR commands and 
your TV commands in a single 
source, so that you wouldn't have 
to switch sources to control both. 
Unfortunately, there are a few 
problems with doing that. First, 
mixing codes in one source mem- 
ory uses memory inefficiently, so 
you run the risk of a memory over- 
load if you mix codes. It's also im- 
portant to realize that not all 
infrared links use the same fre- 
quency, so not all transmitters can 
be mixed on a single source. 

If you have more than four de- 
vices to control, then the ability to 
mix codes on a single source is 
very important, because it can ex- 
pand the number of devices that 
Control Central can operate. If 
that feature is important to you, we 
suggest that you try to mix the ap- 
propriate codes before you buy 
Control Central. 

Control Central has a suggested 
price of $149. Whether it's worth it 
depends on how often you've had 
to search through several remotes 
for the correct one. We expect that 
many readers of this magazine 
would benefit from the con- 
venience that Control Central 
offers. R-E 

continued on page 28 
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13S5 SHORE WAY ROAD O Competitive Prices 
BELMONT, CA 94002 Distributors Welcome 



Authorized JIM-PAK Distributors 

For information call (415) 595-5936 Telex #176043 



COMPUTER 
ACCESSORIES 



V r*t ;h w i-fac to w '-' '»' 



JE860 

Part No. JE232CM 

RS232 Interface iFor Commodme ViC-30 s OWt 

Part No. JE860 

16K RAM Caid (For Apple II &ll+( 

Part No. JE864 

B0-Oolumn/64K RAM (For Apple lie) 

Part No. JE875 

Disk Drive Corrlrcller (For Apple II. 11+ & lie) 

Part No. M1008K 

RAM Expansion (For TRS-80 Model 100) 

Part No. KHP4007 

Switching Power Supply (For Apple ll,ll+,lle) 



DATA BOOKS 

o 





■ 7^ 

& *£ 
30024/30025 

Part No. 30013 

Zilog Microprocessor Data Book 

Part No. 30021 

Matonal CMOS Data Book 

Part No. 30024 

Tl Understanding Daia Communications 

Part No. 30025 

Tl Understanding Telephone Cornmunicalions 

Part No. 30029 

Motorola MCSSOO Dala Book 

Part No. 205775 

Intel MCS 80/85 Family User's Manual 



INTEGRATED 
CIRCUITS 




MICROPROCESSORS 

Part No. 281 6A 

16K(E)EPR DM (350ns) 

Part No. 6802 

MPU - 8-Brl Willi Clock and RAM 

Part No. 8279-5 

Prog. Keyboard/Display Interface 

Part No. 8748 

MPU - HMOS EPHOM 

Part No. 27256 

256K EPROM (250ns) 

Part No. 41256-15 

256K Dynamic RAM (150ns) 



TOOLS 




PLIER-5 



Part No. Cutter-5 

Diagonal/Side Cutter H>t inch) 

Part No. Hemo-1 

Hemoslat (5 inch Straight Tip) 

Part No. Plier-5 

Five Piece Plier Sel (5 inch) 

Part No. Probe-40 

4 Piece Probe Set (5H to 6>s inch) 

Part No. Tweezer-2 

Tweezer (Durnonl 4J4 inch Curved) 
'PARTIAL LISTING 



JIM-PAK AUTHORIZED DISTRIBUTORS 



Birmingham 
Hunijfllle. . 



American EbcSruik SuWty 

JL.Sl E SclroniCs 

. W4W BWIigniB 



CONNECTICUT 



. HanSey's Etta Cenle K«.« 



Tr«n Town USA 
DELAWARE 

Compute rlanff 

Micro Products 

Wholesale FlBftrnr.rrs 



Electronic Supply Center 

. . A COM oi Alaska 

ARIZONA 

Scerttsdalt . Electronic Parts Gullet 

Sierra Vista BfiS Ei«lrcnic5 

Tucson Electronic City 

Yuma Yuma Electronics 

CALIFORNIA 
Anaficim . . . . . RF. FJeclrcfliCs 

Alascaoem. Coasl Eied'or -:.i 

Berkeley At Lasher's Eltdronics 

Cartuntpu . Efcclrcfflic Resources 

Cn>co ....... Paytess WhrAtaii 

Ch« Ttie Eledrrrncs WherelmuM 

Cnu'J Vrjta ... , .. Lm Electronics 

Cufttatt Pacific-Vailey Electronics 

Costa Mesa . Mi'-Vac Eletfronics 

Co* na. Gi-rVAMCO SkL Supply 

CutarHriga, AtHetrOnics 

Outftn. ... - P^iliciVallev EJtclrcnics 

Eureka . .■„ Redwood Electronics 

Fwrtana ... Fgntana Elcctioncs 

ffCUM. '■':;: r-\ Electronics 

Fresno. . ... Wftrtcomm Et-clronics 

GktHie . Eagle Electronics 

Golela . F '•> STtWO 

HaJI Moon Bay . . . Smwrtownr EletJflaes Shack 
Harbor Oly . . 3itf's Eiectroncs 

Hawaiian Gjidtns . . Canajn E Ik Ironies 

Hoitywood ... , . P»k Radio EMtiinge 

InrjIewoOd RadralanCtilnglewood Eletr 

Lancaster . Consumer Electronics 

L&rnpK LiH Electronic Emporium 

Modesto. .- . . Inland EHdrOnits 

Maiftwy. ZacKfl 

Mono Bay. . . . Ccasl Elect nan Cs 

Nafionjt City. Willy's Electronics 

Nwh Edwsds 



Oceamde. 

Orartge. 

PaktAJio 
ReMina . 
Saaamenlo . 
Saft-amanto. . . 
&n Caritf 
San Diego 
San Francitco. 
San Jose 
SanJcw 
Sjn Lies Cfeispa 
San Lms OcflflC 
Sil Ratael. 
Sanaa Cnrj. . 
Sjnu Maria 
SinUfttsa . . 
Santa Rq» 

Sunnyvale. 

Tprcance 
Torrance 

*VJ'!C|0 



Bayiwu Ouch US Eiectromts 

Foil Walton Bsadi PaVfn EfKironict 

Gainesville S*iptw>' Etedi-nno 

Hia'«h Hulnkil Etedrcnic Ctnrn 

Mianm Dharamajrs Sons 

Ddkland Pirk LaiayeK; Aaoo 

Oriando, US Elecirwiiw 

Peniacola Pensarxla Eleciiwircs 

nanlaiirjn I-Uralnlm F! en cue L>nlci 

GEORGIA 

A:.iar:"j . . ACM Comsuter hUrT 

Atoita ... . HMth<it EJKirrjr.c Cenirr 

Dtafton ACM Com&jlef Mart 

Stone Moonlawi Colernan's Eledroni» 

HAWAII 

Hih jVaBedronics 

rfeKKhlL inrJurHnal ElKdorucn 

Honolulu. - - I[¥legraled Circuit Supply 

Kito-toa. Mai Mai Electronics 

Pcai' Ciry. Healhkil ElK^rmic Cen!e< 

IDAHO 

Bnsse. Kinntall ElecbrjnJB 

Bow . FUM. Elect4«iios 

Puattlla KimgaJI EJettlrXtfs 

ILLINOIS 

Bcrwyn. =i Lfi Leflroi-cs 

CartanrfWt . . ftck's Electroncs 

Ckwrrwrs Grove Suburban Eietfrwiics 

dovdand Moyth- EIkU0<ucs 

Mount ProtcwcL ... Tri-Stata Elect. 

K*i Je&epfl Elecirenc 

Peona, . warren Radio Co 

Qiwcy. . . Show Me 

Soidh Holland . . union Eieclrisr : Us' 



ETectrenc Cwtef BiaomingiBr 
Chrstertw 
FvansvH 
Guy. , 



■'■•V- •:.•'. 

Wilier 
H Ma 



Jack El«rjgrcs 

Radio Mam 

MnVpc's Galil Hjflio EUclronics 

ZAck/Sacramento 

J&rtQutiet 
Radio Sijcwh*.;* Mna 

Zack Electromrcm 

. . Schad Fledrcfiics 

. . United RaOo and IV 

CQ33 Ekdrma 

Mid State ESedrDfacs 

. . Ekdrcnics Plus 

. Santa Cru7 ErKl'on cs 

. Erccttoffcc Parts Super man 

ArrJco ErcCtrorKs 

. PacihcrVjUiGy Electronics 

. . Siinnyvalfl Electronics 

Stgnail Electronics 

Twrame EJectrcnics 

Zackd 

JuWAC EWtDEKi 

. . . JK ttKircntcs 

Whituer Eetttno 

COCCO £tKlronics 



South Bend . 
Terre Hwte 
W LalayHut . 



. LaieLwa FJtciioibcs 
Stin&ler Ftidio 

Chestmon Electa cs 

Hutch & Son 

. . Catlumet EtecEronxs 

. . . EJettrmkC Oep« 
.... Warren Radio Co. 

. P.E S /Genesis 

, InCustnal Elfcrionitt 

. . Yen's 



Ames, . . . 
OnKtn, . . 
DavenCOd. 
CeMonSS. 
Iowa Crty. .. 



Ckrtrl am) Par k 
Sahna... 



COLORADO 

BbuUa Hapco 

Crto/aco Scxings OjIco llnjral E'juip;nrn 

Colorado SEwigs Centewual Eleciromcs 

Denver Fta.ie.11'* MtcrcHHcctronics 

Lafcewood DH Cruflip Co 

* 1 ST Jl M-PAK DISTRI BUTOft 9/«/77 



LomswUe. 
LcuiviBe . 
Rulucah .. . 

Bj'wi foi'ji 
Baion RwDe. 
Orousiard , 
Gretna. 

Hpjma 



IOWA 

Electro™ SyccHv. :nc 

R.JS FJKtronicf 

Union Svppiv Co. 

Radio Trade ^ugr^y 

Unun StnPP^ Co 

KANSAS 

[-kji5le.il A AjjoC. 

, Ekdronci Inc. 

... . Amalfur Rata £.(iuir^r*nl 
... L'kiyd's Roc -j & Elec 
R.S C. Eiectu-OMH 
KENTUCKY 

Rata Electronic Equip. Co, 

hieadtkn E^ctroruc CenEer 

Peerless EtectrEnic Eq jo Co. 

Watren Rarbg Co 

LOUISIANA 

Indmslriai Elect. Supply 

MenaJd EVCCtonics 

. Menard Eleclrcnics 
. Pel«an Ettciranii 
. fttaan Electiwiti 



LOUISIANA (Continued) 

Lake Cnarif s WtioJesi* Radio & Eqms 

ktalaaie. Pelican Eletirotuc Supply 

Shrrrtpofl - . JndusM Etectromc Surpply 

Stvreveport Southern Eleclroncii 

MARYLAND 

Mefdetn ... Hafco Electronics 

Balnmore. HpadhloJ ffectrrjiic Center 

BeftsMfe Mult SecuTDma 

College Park Bectrofiics FIls 

ten Sjrr.-e Re^aeio of Mi-ytard 

LaunrL The Ccrran Cerrler 

LaYata. J4M tledrcnics 

•":■:■-.■,•■ ■':<. -..::;!>:■ EteanviiCs 

Suitland Si^urtun Wholesalers 

TrjwHn. BdyneiivJllc Electronics 

MASSACHUSETTS 

P*atiOdy. HHfM Electronic: Center 

PlltsneW. Rtaneid Radm Etniipmetvi 

EprirqfaeJd. . ..... Syftee Etectronlc Supply 

MICHIGAN 

Aftxan. . IrYetlefWyef E*cfdn-C3 

Ann Ajtwf- . - WedemeY** Eled- Supply 

Bay City. Knflc [iu*i buir.3 

MtVi. . . - - Electronic Faitj Cr> 

Octroi S&S F r.:".>r ■■ 

East rjetrod. Etedronic Parts Co 

East Detroit ... '. . - Heafldot Electronic Centet 

Ft ntCKi Tri Coutiny EiecL'Wics 

F nl Shend Etednjnics 

Grand Rau>ls. -, Raw Parts Inc. 

GnmdRapidfi T&W Eleclrcflics 

Grand Ratud* ... . ■ w jtren nad«o 

Jackson Fulton Rad« S-jpciv 

Lansing . Futon FtadM Supply 

Lansing. . Wedemeyef ElecL Supplv 

Lwona .NorwBst Eieartmics 

MarOtwa Htirjhis Warren Radio 

Muskegon H&H Electronics 

Niks. Nile? Ra4o Snenty 

Saginaw. Ryoer Dist?>bciing 

Saginaw . Snand ElectronrCs 

SattAt On Shorn. . Be-. Ekedrnnics Co. 

Taytdt Te* Van Electronic Supol^ 

Tnrvetse Crfy. . . Traverse Gty Flee: Supply 
WesBaod The Electron*: Cwwectwn 

MINNESOTA 

DiAjBi ... . tanhwesl Radio ol DuMh 

Hopkins Heathkit Eleflrflnic Cenien 

Acme Electronics 

. . Northwest Radio 

MISSISSIPPI 

. ... Hooper tUecr/onic Supply 
..... Eflingcon Electronic Supply 
BaMjgffjU. . . . Heopec EJectranc SupfJy 
MISSOURI 

Cape EHfaideau. . . Stn* Me Eiection^j 

Cc.!i.T.!;rj Shew Me ElKt'Onics 

"fanm Oiv. Electronic Supply Co Inc. 

Ftolla Sitcw Me Electronics 

Sedaua ..... Show Me Electronics 

Sflrwpheld . ... Stow Me Electronics 

MONTANA 

BcJEman Electronic Service i Ckst 

Gr«:fa'l! EJectftC Cfty Radio 

ME8RASKJI 

Grand Esland G I Electronics 

LinwInL Scott Electronic Supply 

Onutia. Scott Electronics 

NEVADA 

LasVBQis, Cenju!y23 

Spaiks , Conwjulflr House 

NEW JERSEY 

Fan lawn . HHA Elearomc Center 

Uan^ua .... Electron* Wr^td 



NEW JEHSEY (Continued) 

Ocean... Healhki Eteclromc Center 

Tier™ .... Laiato Ratio 

Vinetantf. Liiaco/Wietiiild 

NEW MEXICO 

Aanngprrln . . Basr Eledrcmcs 

NEW YORK 

AnthefsL Aufto Center 

AmhetfL HearttvKit Electronic Center 

Bethparje ... . Electronic So 2^ Inc. 

BirHaJo .... Rat -3 Equic-Tvrl CrXP 

CwrHTBtt. . . Spastan Electronics 

..■.'■■•.:.- Warren Radio 

Jencha . . Heatnltll EkKlromc Cenlei 

Johnson City Unlconi Ereclrwitcs 

Kngslcn Gieylock Eleardn« 

MHtdleton . . . Greybcfc SKfcnics 

'■:.;■:.•• At:.:-. Audio Irtt. 

We* York. Taft Electrcnics 

W.iWnnePiams . . . Healhka EJecttomc Cenler 

FWghkeepsit lireytoc*; Electronics 

Rensselaer , . Electron*; Stockroom 

Rochester heathkil Electronic Cenun 

Trey. Ttoian Eledrcnic Supply 

UUca CenlraJ EJectionm 

NORTH CAROLINA 

Greensboro Healhkifl Eksctepnic Cerrter 

WinsiDn-Sahint Trayef tat 

NORTH DAKOTA 

Farpo Radio A TV Equipment 

Fanja S,"S EltCSrOnics 

■Vtjnrjar. , John Iverscn Contpany 

OHIO 

Akron'. Warren Radio 

Sryaik Berrc'a Electee 

Canton . Electronic Center hit 

Ctevdandl . nealhkit Electronic Center 

Lancaiis Efeelronlc Supply Co. 

PprnU. ....... Superior Electionpcs 

Toledo . , HeaUttat Electron* Center 

Tokda. Warten Radio 

Wck&ne, . . . . , , Amateur BKEiorn: Supcay 
YOtai^stCwn ... Ross Ras-o Co. 

OKLAHOMA 

BanaejmllB. , All-Sttte iHecBomcs 

Lawun. Tna fl r Ki ertcs 

Otdahvna City. Trice Electronics 

Tutsa . . . Tnce Electronics, 

OREGON 

■■r.i -;■--■ . NonritC EhKlTOnics 

Coryaliij Zero Gee Ekstrorucs 

Pryiland Portland Radio Supply 

PENNSYLVANIA 

Chartibersb-jrg . Suntvse Bectradic DisL 

Droiel Mill Kass EkcVonic Dut 

t:it Wauen Radio 

Frailer HMlhlOt E*rtfdmC Center 

McKeespon .BarpoRacta 

priuadejpma. . . hteattikit Electronic Center 

Hiillddpnia ,'..;,, Spectrum Ek)drortiC5 

Ptioethifirilk Sttwem ftaflia Shack 

ftOsbtirgti. . . South Hk&5 Eleclrcnics 

Vcfft , . Compear Center o> York 

RHODE ISLAND 

Cranston Jabcou 1 Ekclrcmcs 

PawtuckeL Jab&our Etectiwucs 

TENNESSEE 

Srual Snieid'i Eiectiomc Suapiy 

, , SnltJd's Electronic Supply 

R4L ElKtion« 

Shield's Eturtonc Supply 
. Blurtt City Electronics 



TENNESSEE [Continued} 


Hemp*i$ 


. . Warren Rar^a 


Naahvrile, . . . 


Eddie Warners Inc. 


Natfitjik! . . 


b \:u !" :■. ::■: 


Smyrna , 


Deiket Eleclronct 




TEXAS 


BKHMelB 


George's ESedronic Man 


Dallas, 


r*»alhk.t EiKLroni: Cener 


Fon Wann 


Meatfilul FJectranic Cerflef 


Hjrl-ofn 


Cec^oe's Electronic Mart 


Lubbock. 


tna Efieclronics 


McAllen. . . . 


. . Sedge's EiKlrDnic Mart 


McAiler 


. , . , Valley Wice Electronics 


Ooessa 


. . WhitloO: insrjunnent 


RrcnardSon 


. . Manm Wholesale Eleclronics 


hcharoson . 


. Tnce Electronics 




UTAH 


Mdvaie 


. . . Heathkit ftecvonc Cener 


Qgoen. . . 


,-. Carter Supply Co 


ftcnw . . 


Alpae EWiontc Supply 


Salt Lake Ciiy 


Kimball Etodnoncft 




VENHONT 


Burtnglon. 


GreykKJt Etectronics 




VIRGINIA 


AnnaiHtale. . 


. Arcade Eleclrunics 


Aiknglon , 


. Arliftfluan Electronic Whtfesalers 


QiiiKiniL'j . . 


Seolty-s Radio A TV 


BilSlDl 


. Shield's Efetirpne Sypdy 


CAviottesvitle 


Craves Electroiua 


■ J j-;'?- 


. Can Ebdronci 


Harrison twrr; 


Electncaf Wholesalers 


Lynchburg. . . 


. EtcctrWrt Service Co 


tort* 


. Avee ElecVoiucs 


Norfolk .. . 


. Can clectrnncs 


Norfolk, . , 


ftiest Etectrofjcs 






Roanoke. . . 


Awe Elecrjonics 


Vienna , , 


. . EledrotM; Equipmem Bank 


Yirrjina Beach 


Can Eieci'cniH 


Woodbndge. 


.ECE 




WASHINGTON 


BeHevue . . 


ABC Conwiunicaiioris 


Beknntiam 


. Cascade Electronics 


CHenty 


Long's Electronics 


Sigrbfbar 


. NorHiwesi EkKlrcniCs 


Otymoa 


The EJectronc Shop 


Pullman. . 


HS0 Ekjctrprucs 


Seattle . . 


*6C Commiimcariions 


Seattle 


Amateur RaCo Supriy 


Setfie 


. . . Efeciron*: Supply Co 


Spokane 


Oils. Bytes t NitiKes 


Spolcaiue 


. Don's Stereo Cento 


Tat&'rj . . 


C4G Electronics 




WEST VIRGJWIA 


Fairmont 


. T.PS. Electronics 


'.'■:;;■'<' ■-,; - 


Electro Ctfl Co 


Wneeiitua 


tnrtiiitronics 




WISCONSIN 


Kenostta 


Ctiestef Electronic Supply 




FOREIGN 


Cantcuj: 




Bnhsfl taajrobOrYictona fort Micro Sysiems 


QuBW 




Agan 


. Marianas ErBCtrontS 


Gu*tent*ki 


Electionca Pan Americana 


Panima 


. . Sonittl S A 


Pirtami 


. TropelcoSA 


Pu lite Rico 


Hato Rey MicrocpmpuEer Store 


Saudi Arabia: 


MM 


Hisham 'i<t.i Hi EstaO!r;Jin-ieiit 



For Distributor Information, write or phone JIM-PAK, 1355 Shoreway Road, Belmont, CA 94002 (415) 595-5936 



Learn micro-processing with the new 

MICRO-PROFESSOR IP 




Students, engineers or technicians — 
upgrade your micro-processing skills 
with the new Micro -Professor IP. 

The MPF-lP features: 

• extensive software support 

• more built-in memory 

• improved keyboard 

• larger display 

Three tutorial guides help cover all 
capabilities. The ideal craining tool! 
MPF-IP will deliver you into the growing 
world of micro-processing. Invest now! 

Plus-FREE GIFT ° nl > $199.95 

L~l Chtck thU box for FREE 
Z-BO Microproceswir 
Programming and 

Interfacing it** book when 

you order v-ichin 7 days. ^5"^^^ Dcp[. RLQ2S0 

112,95 value. (Include W 1 ^326 

$5.00 postage & Seattle. WA 98105-3617 

:■:■!■■■■! I :n . 

For immediate action tall TOLL FREE: 

1*800-426-1044 

Full money back guarantee. 



SiS-^Dep[.RE028l 
» 5326 9th Ave, N.E, 
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Uniden-Bearcat 800XLT 
Scanner Receiver 

A top-of-the-line scanner 

with expanded frequency 

coverage. 



WITH THE CROWING USE OF THE 800- 

MHz band, it was only a matter of 
time before scanners capable of 
covering that band made their ap- 
pearance. One such scanner is the 
Uniden-Bearcat 800XLT (6345 Cas- 
tleway Court, Indianapolis, IN 
46250). That microprocessor-con- 
trolled, 40-channel unit covers 
four ham bands; aircraft, military, 
public safety, and federal govern- 
ment frequencies, as well as the 
aforementioned 800-MHz band. 

Specifically, the unit covers the 
following frequency bands; 30 to 
50 MHz, 118 to 135.975 MHz, 136 to 
144 MHz, 144 to 148 MHz, 148 to 174 
MHz, 406 to 420 MHz, 420 to 450 
MHz, 450 to 470 MHz, 470 to 512 
MHz, and 806 to 912 MHz. The unit 
offers Uniden's track-tuning fea- 
ture. That feature causes the scan- 
ner to tune a channel for peak 
signal-strength, and then to track a 
signal (in the event of drift, etc.) so 
that the peak strength is main- 
tained. 
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Uniden-Bearcat 800XLT 




OVERALL I 
PRICE | 








ease\~ 








OF USE 




INSTRUCTION [_ 








MANUAL | 




PRICE/ 

/VALUE ■ 






[ 1 | 2 J3] 4 | S | 6 | 7 | a 


9 


10 


^y^y^^ 



The 800XLT 

When we unpacked our unit, 
one of the first things we noticed 
was its strong resemblance to ear- 
lier Bearcat units, such as the 220 
or 350. But a closer examination 
revealed some very important dif- 
ferences. 

One difference that is especially 
significant is the addition of three 
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LED's to the front panel. Those are 
used to indicate the status of a par- 
ticular channel; that is whether 
the unit's lockout, priority, or de- 
lay functions have been selected. 
On other Bearcat models, that in- 
formation was presented as part of 
the frequency/channel readout. 
Because that caused the readout to 
be cluttered, the information was 
sometimes difficult to discern at a 
glance. This system offers a much 
clearer indication of the channel's 
status. As to the channel/frequen- 
cy readout, it uses a bright, easily 
read, fluorescent tube display. 

The keypad, like those on other 
Uniden-Bearcat scanners, and un- 
like those on units from many 
other manufacturers, uses real 
pushbuttons, rather than a plastic 
membrane overlay. The keypad is 
used for frequency entry, pro- 
gramming the priority channel, 
and selecting search, lockout, or 
delay modes. It has a positive tac- 
tile response. An interesting fea- 
ture of the pad is the presence of a 
wx key; pressing that key activates 
an automatic weather-service 
search mode. In that mode, the 
unit scans all National Weather 
Service frequencies in the area. 

On the rear of the unit there is 
the access hatch for the memory- 
backup batteries, as well as con- 
nectors for AC power, DC power 
(13.8 volts), ground, and antennas. 
Yes, we said antennas. On most 
other scanners, including those 
that offer 800-MHz coverage, a sin- 
gle antenna input is all that is 
provided. On the 800XLT, there is a 
separate input for an 800-MHz an- 
tenna. Incidently, the unit is sup- 
plied with both a stub antenna for 
800-MHz, and a telescoping anten- 
na for the other frequencies. Par- 
tially due to an excellent receiving 
location, a hilltop that is some 230 
continued on page 102 
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Non-Lineer Systoml 





HADER 



FLUKE 



SERIES 



MULTIMETERS 



M 



BECKMAN'S 

CIRCUITMATE 

ALL UNDER $100 



® 



AVAILABLE NOW. 




• 0.3% Accuracy 

• Manual or 

Autorange 

• 10A + mA Range 

• Beeper 

• "Touch-Hold" 

Function 



$t2Sff 




! 64 



rmzr f $ 



95 



Clrcuitmate DM 20— 
3'A-dlgit, pocket-size 
multimeter; O.B% Vdc 
accuracy, diode test, 
hFE test, conductance, 
10 amps AC and DC 
ranges, auto-polarity 
auto-zero, auto- 
decimal 



79 



95 



75 
73 



89 95 

69 95 



WE CARRY A FULL 
LINE OF FLUKE 
MULTI-METERS. 

IN STOCK NOW 

SALE ENDS Mar, 31 




Circuitmate DM-25— 
3Vi digit, pocket-size 
multimeter; 0.5% Vac 
accuracy, diode test, 
capacitance, continuity 
beeper, conductance, 
10 amps AC and DC 
ranges, auto-polarity, 
auto-zero, auto- 
dec I ma I 




69 



95 



Circuitmate DM-40 — 

3'A-digit multimeter; 

0.8% Vdc accuracy, 

diode test, auto- 

poiarlty, auto-zero, 

auto-decimal 



s 89 



95 



ircultmate DM 45 — 
3'A -digit multimeter; 
0.5% Vdc accuracy, 
diode test.contlnuity 
beeper, 10 amps AC 
and DC ranges, auto- 
zero, auto-polarity, 
auto-decimal 



100 MHz Dual Time Base 

SCOPE MODEL 



SfCpREUSION 



DO^MuES CORPORATION 

BREAKS THE PRICE BARRIER 
WITH THESE HIGH PERFORMANCE 
OSCILLOSCOPES 

100 MHz Dual Trace/ 
Dual Time Base 

• 1 mV/dlv sensitivity 

• 23 calibrated sweeps 

• Rectangular CRT with internal 
graticule and scale illumination do^ not jnC | Lda probes 

• Signal Delay Line ($60.00 a pair when purchased with scope} 




INDUSTRIAL 

TRANSISTOR 

TESTER 



$2tg95 




MODEL 
520B 

Now with Hi LO Drive 

Works in-eircult when 
others won't 

Identities ali three tran- 
sistor leads 

Random lead connection 

Audibly and visually In- 
dlcates GOOD transistor 




PRICE DOES NOT 
INCLUDE PROBES 

• 1mV/dlvlsion sensitivity to 70 
MHz 

• 500 M V/division cascade 
sensitivity 

• Four-input operation provides 
trigger view on 4 separate inputs 

• Alternate time base operation 

• Switching power supply delivers 
best efficiency and regulation at 
lowest weight 







Full-featured 
frequency 



The DM850 offers more than any 
digital multimeter in its price class: 

4H digits. DCV accuracy is 

.05% + 3 digits 
The RMS 

Frequency counter to 200KHz 
Data Hold display capability 
DCV-5ranges(.2VtolkV) 
ACV-5 ranges (.2V to 750V) 
DCA/ACA-6 ranges ( ,2mA to 10A) 
Ohms- 6 ranges (200 Ohms to 

20 Megohms) 
Continuity beeper 
Diode check 
Built-in bail 
An ti -skid pads 



Prices: DM850 (True RMS) . . 
DM800 (Average RMS) 



S 219 9S * 
M69 95 * 



See one now at your local Beckman 
Industrial distributor. 



y 

O 

i 

ILi 

_1 
LU 

o 

o 
< 



30 




' &!?g«WlBJWFT105J HW&ltoy, (esl tadi and manwl 

p»n-t fffffn tnsisjstris! ' 

Beckman Industrial Corporation 

A Subsidiary of Emerson Electric Company 

630 Puente Street, Brea, CA 92621 

(714)671-4800 

C- Copyrhjirit 1985 Beckman Industrial Corporal ion 



New 
Products 



ANTENNA DRIVE, the programma- 
ble Satscan, model 6254, features 
solid-state operation, without me- 
chanical relays. It allows users to 
access satellites directly via pre- 
programmed location. For exam- 
ple: to move the antenna to Sat- 
com 1 1 l-R, simply press the Satcom 
key and the number-3 key. The an- 
tenna then moves to that position 
automatically. 
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The unit's microprocessor mem- 
ory also allows coded parental 
control. Using the lock function, 
access to specific satellites may be 
restricted, or the antenna may be 
locked onto a particuler satellite. 
Outdoor components of the Sat- 
scan drive system include a heavy- 
duty actuator drive with low 35- 
volt DC operation; the unit is pro- 
tected by a weatherproof, expan- 
dable jack sleeve and motor boot. 
Automatic shutoff prevents motor 
wear by restricting movement to 
the range of the satellite arc. 

The model 6254 is priced at 
$649.95.— Channel Master, PO Box 
1416, Industrial Park Drive, 
Smithfield, NC 27577. 

DEMODULATOR, the Quest Video 
Interface, is a stand-alone Chan- 
nel 3 (NTSC standard) demod- 
ulator, designed specifically for 
the video enthusiast. 

A high level of selectivity at the 
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input is accomplished by means of 
a SAW (Surface Acoustic Wave) fil- 
ter. The filter is specifically de- 
signed for direct signal input at the 
Channel 3 frequency. It circum- 
vents the signal deterioration that 
results from mixing down the in- 
put signal to an intermediate fre- 
quency for processing. 

The output of the SAW filter is 
configured for quasi-parallel sig- 
nal processing. With that system, 
the audio and video are separated 
from one another and sent to indi- 
vidual processing circuits. That en- 
ables the device to demodulate 
the audio and video signals sepa- 
rately, rather than deriving the au- 
dio from the negative output of the 
video demodulation circuit, en- 
suring good resolution and sta- 
bility 

The principal application of the 
Video Interface for video enthusi- 
asts is the conversion of pay-cable 
programming. The device will 
convert the Channel 3 output of a 
cable converter, or similar device, 
to composite video and discrete 
audio. Those signals can then be 
routed to any other device having 
provisions for video and audio in- 
puts, such as VCR, video monitor, 
audio amplifier, or a video pro- 
cessor. 

The Quest Video Interface sells 
for $139.95.— Quest Custom Video, 
22931 Edmonds Way, Edmonds, 
WA 98020. R-E 
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Build Circuits Faster 
and Easier With Our $20 
Solderless Breadboard 




'ntroducing the plug-in world of AP 
°roduct's versatile, low cost breadboards, 

Now you can design, build and test 
orototype circuits just like the profes- 
sionals... and moke changes in seconds. 
No messy soldering or desoldering. No 
more twisted leads or damaged 
devices. 

With our ACE 109 and 1 18 blue bread- 
boards, you simply plug in components 
and interconnect them with ordinary 
hook-up wire. All sizes ofDIPs and other 
discrete components up to 22 gauge 
lead diameters snap right into the 
0.1" x 0.1" matrix of the solderless tie 
points... anywhere on the layout. You 
don 't need expensive sockets or spe- 
cial tools. Buses of spring clip terminals 
form a distribution network for power, 
ground and clock lines. 

AP Products 100 series breadboards 
give you all the functions and flexibility 
of more expensive circuit evaiuafors. 
The spring terminals have mechanic- 
ally independent contact fingers to 



accommodate most DIPs and discrete 
components. 

The ACE 109 has two terminals for 
separate voltages plus a ground con- 
nection. The larger ACE 118 offers the 
same three terminals, plus an addi 
tional terminal which can be used for 
clocking or another voltage. The back- 
plates are heavy steel to keep the 
boards stationary. 



mmm 




...and do even 
more with our 
$40 breadboard 
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A P PRODUCTS 
INCORPORATED 

9325 Progress Parkway 

P.O, Box 540 

Mentor, Ohio 44060 

800-321-9668 

[Ohio, 216/354-2101) / 
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Don't wait. These low prices won't lost forever. 
See your local AP Products dealer today, or 
send for a list of dealers in your area. s 

CIRCLE 76 ON FREE INFORMATION CARD 




/ 



/ 



^ Sf<ff4 



New Ideas 



Robot eyes 



o 

o 

V- 

o 



o 
< 

ST 



32 




FIG.1 



I HAVE A TOY ROBOT THAT USES TWO 

small DC motors to move around. 
The robot was designed to move 
according to how its joystick was 
manipulated, but I wanted to 
make my robot intelligent enough 
to be able to move about on its 
own and avoid whatever obstacles 
happened to appear. I knew that / 
would find it difficult to move 
around if I had no eyes, so I fig- 
ured that a pair of "eyes" would 
help my robot, too. The circuit 
shown in Fig. 1 represents the fruit 
of my labor. 



shown in Fig. 1 represents the fruit 
of my labor. 

Circuit operation 

My robot has one motor 
mounted under both its left and 
right sides. The direction the robot 
moves depends on the direction 
each motor rotates. For example, 
the robot can go forward and back- 
ward by running both motors in 
the same direction. And the robot 
can turn by runningonemotorfor- 



NEW IDEAS 

This column is {leveled to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn $25. In addition, for U.S. residents only. 
Panavise will donate their model 333 — The 
Rapid Assembly Circuit Board Holder, having 
a retail price of $39.95. It features an eight- 
position rotating adjustment, indexing at 45- 
degree increments, and six positive lock post- 
lions in the vertical plane, giving you a full ten- 
inch height adjustment for comfortable work- 
ing. 

I agree to the above terms, and grant 
Radio- Electronics Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 
of reprints of similar articles. I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright, I also declare that this material has 
not boon previously published. 



Title of idea 



Signature 



Print Name 



Date 



SI reel 



City State Zip 

Mail your idea along with this coupon 

to: New Ideas Radio Electronics 
500- B 8 i -County Boulevard 
Farmingdale, NY 11735 



ward and the other backward, For 
example, when the left motor ro- 
tates forward, and the right motor 
moves backward, the robot turns 
to the right. 

It's easy enough to use DPDT 
relays to control the direction of 
the motors, but we still need some 
"smarts." ! used an infrared LED 
and a phototransistor for each eye. 
The rest of the circuit processes 
the information provided by those 
eyes to control the relays. 

Half of a 556 timer IC (ICl-a) 
functions as an astable multi- 



Super Disk 

Diskettes 

Now... Diskettes you can 
swear by, not swear at. 

Lucky for you, the diskette buyer, there are many diskette 
brands to choose from. Some brands are good, some not 
asgood, and some you wouldn't thinkof trusting with even 
one byte of your valuable data Sadly, some manufacturers 
have put their profit motive ahead of creating quality 
products. This has resulted In an abundance of low quality 
but rather expensive diskettes in the marketplace. 

A NEW COMPANY WAS NEEDED AND STARTED 

Fortunately, other people in the diskette industry recognized 
that making ultra-high quality diskettes required the best and 
newest manufacturing equipment as well as the best people 
to operate this equipment. Since most manufacturers seemed 
satisfied to give you only the everyday quality now available, 
an assemblage of quality conscious individuals decided to 
start a new company to give you a new and better diskette. 
They called this product the Super Disk diskette, and you're 
going to love them. Now you have a product you can swear by, 
not swear at. 

HOW TH EY MADE THE BEST DISKETTES EVEN B ETTER 

The management of Super Disk diskettes then hired all the 
top brains in the diskette industry to make the Super Disk 
product. Then these top bananas {sometimes called floppy 
freaks) created a new standard of diskette quality and 
reliability. To learn the "manufacturing secrets" of the top 
diskette makers, they've also hired the remaining "magnetic 
media moguls" from competitors around the world. Then all 
these world class, top-dollar engineers, physicists, research 
scientists and production experts (if they've missed you, send 
in your resume to Super Disk) were given one directive. ..to 
pool all their manufacturing know-how and create a new, 
better diskette. 

HOW SUPER DISK DISKETTES ARE MANUFACTURED 

The Super Disk crew then assembled the newest, totally 
quality monitored, automated production line in the industry. 
Since the manufacturing equipment at Super Disk is new, it's 
easy for Super Disk to consistently make better diskettes. 
You can always be assured of ultra-tight tolerances and 
superb dependability when you use Super Disk diskettes. If 
all this manufacturing mumbo-jumbo doesn't impress you, 
we're sure that at least one of these other benefits from using 
Super Disk diskettes will: 

1. TOTAL SURFACE TESTING - For maximum reliability, and to lessen i he likelihood of 
disk errors, ell diskettes must be total ly surface lested. At Super Disk, each diskette is 
100% surface tested- Super Disk is so cicky In their testing, they even test (he tracks [hat 
are in between the regular tracks. 

2. COMPLETE LINE OF PRODUCTS - For a diskette to be useful to you and your 
computer, it must be compatabte physically. Super Disk has an entire line of S'/j-fnch 
and 3^-inch diskettes for your compurer. 

3. SPECIALLY LUBRICATED DESK- Super Disk uses aspecial oxide lubricant which is 
added to the base media in the prod ucl ion or their diskettes- This gives you a better disk 
drive head to media contact and longer head and disk life. 

4. HIGH TEMPERATURE/LOW- MAR RING JACKET ■ A unique high temperature and 
low-merrtng vinyl jacket allows use of their product where other diskettes won'twork. This 
special Jacket is more rigid than other diskettes and helps eliminate dust on the jackeL 

5. REINFORCED HUB RINGS - Standard on all 46 TPI Super Disk mini-disks, to 
strengthen Ihe center hub hole. This increases the lifeol Ihe disk lo save you money and 
increase overall diskette reli ability. 

6.DISK DURABI LITY - Super Disk diskettes will beat all industry standards for reliability 
since they will give you more than 75% of the original signal amplitude remaining even 
after an average (Wei bu I B-50} of 30 million passes. They are compatible with all industry 
specifications as established by ANSI, ECMA. ISO, IBM and JIS. 

T. CUSTOMER ORIENTED PACKAGING- All Super Distrdlsksare packaged 10 disksto 
a carton and 1 cartons to a case. Theeconomy bulk pack is packaged 1 00 disks toa case 
without envelopes or labels. 

9. LIFETIME WARRANTY- If all else lails, remember, all disks made by Super Disk Inc. 
have a lifetime warranty. If any Super Disk diskette fails to meet factory specifications. 
Super Disk Inc. will replace them under the terms of the Super Disk warranty. 
9. SUPERB VALUE - With Super Disk's automated production line, high-quality, error- 
free disks are yours without the high cost. 

Order toll free 800-USA-DISK 



NOW.. .NAME BRAND QUALITY ATSUPERCE PRICES 

Now, you can buy Super Disk brand diskettes directly from Communi- 
cations Electronics at prices less than "unbranded" generic diskettes. 
Your data is valuable, so why take chances using a diskette that could 
be so unreliable that the manufacturer refuses to put their name on it. 
To save you even more, we also offer Super Disk bulk product where 
1 00 diskettes are packed in the same box without envelopes or labels. 
Since we save packaging costs, these savings are passed on to you. 
Diskette envelopes are also available from us. These su perstrong and 
tear resistant envelopes are only $1 0.00 per pack of 100. Use order* 
CV-5 for a 100 pack of 5'A" diskette envelopes. 

390 per disk 

Quantity One 

Ou r d is kett es a re pac ked 1 d i sks to a carto n a nd 1 ca rton s to a cas e. 
The economy bulk pack is packaged 100 disks to a case without 
envelopes or labels. For best value, you should order in increments of 
100 diskettes. Almost all diskettes are immediately available from 
Super Disk. With our efficient warehouse facilities, your order is 
normally shipped in less than a day. 



SAVE ON SUPER DISK" DISKETTES 
Product Description 

SSSD Soft Sector w/Hub Ring 

Same as above, but bulk pack w/o envelope 

SSDD Soft Sector w/Hub Ring 

Same as above, but bulk pack w/o envelope 

DSDD Soft Sector w/Hub Ring 

Same as above, but bulk pack w/o envelope 

DSOD Soft Sector (96 TPI) 

Same as above, but bulk pack w/o envelope 

DSHD for IBM PC/AT- bulk pack 

SSDD (135 TPI) -bulk pack 

DSDD (135 TPI) - bulk pack 



Part# 


Super Disk 

price 
per disc (S) 


6431 -CA 


0.54 


6437-CA 


0,39 


6481 -CA 


0.58 


6487-CA 


0.43 


6491 -CA 


0.64 


649 7 -C A 


0.49 


6501 -CA 


Q.99 


6507 -C A 


0.84 


6667-CA 


2.07 


631 7-CA 


1.67 


6327-CA 


1.99 



6W 
5W 

5'A' 
5'A' 
5'A' 
5'A' 
5'A' 
5'A' 
5'A' 
3Va' 
3W 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD= Double Sided Double Density; DSQD= Double Sided Quad Density. 
DSHD ~ Double Sided High Density; TPI = Tracks per inch. 

BUYYOUR DISKETTES FROM CE WITH CONFIDENCE 

To get t h e fastest de I ive ry of you r d iskett es, p h o n e yo u r order d irectl y to o u r 
order desk and charge it to your credit card. Written purchase orders are 
accepted from approved government agencies and most well rated firms at 
a 10% surcharge for net 10 billing. For maximum savings, your order should 
be prepaid. All sales are subject to availability, acceptance and verification. 
All sales are final. All prices are in U.S. dollars. Prices, terms and speci- 
fications are subject to change without notice. Out of stock items may be 
placed on backorder or substituted for equivalent product unless we are 
instructed differently. AS5.00 additional handling feewill be charged for all 
orders with a merchandise total under S50.00. All shipments are F.O.B. CE 
warehouse in Ann Arbor, Michigan. COD terms are available, in U.S. UPS 
areas for $5.00 extra, and are payable with cash orcertif led check. Michigan 
residents add 4% sales tax. 

For shipping charges add S6.00 per 1 00 diskettes and/or any fraction of 
1 005'A-inch or3VHnch diskettes for U.P.S. ground shipping and handling in 
the continental U.S. For 1 ,000 or more disks shipped to the continental U.S., 
shipping charges are S4.00 per hundred diskettes. UPS 2nd day air rates 
are three times continental U.S. rates. For Canada, Puerto Rico, Hawaii, 
Alaska, or APO/FPO delivery, shipping isfftreetimes the continental U.S. rate. 

Mall orders to: Communications Electronics Inc., Box 
1 045, Ann Arbor, Michigan 481 06-1 045 U.S.A. If you have a 
Visa or Master Card, you may call and place a credit card 
order. Order toll-free in the U.S. Dial 800-USA-DISK. In 
Canada, order toil-free by calling 80Q-CA1-DISK. If you are 
outside the U.S. or in Michigan dial 313-973-8888. Telex 
anytime81 0-223-2422. Orderyour Super Disk diskettes now. 



Copyright © 1 986 Communications Electronics Inc. 
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IF YOU WANT TO GE1 
YOU HAVE TO GET INTG 

Learn PC Servicing By Building Your Own NTS/HEATH HS-15 
Desk-Top Computer, Circuit-By-Circuit 



NTS Intronic Home Training 
Takes You Below The Surface 

NTS gets you right down into the 
heart of computer circuitry. You learn 
how microprocessors function, how 
they are designed, how they operate 
and are used to solve problems. Your 
program includes a wide variety of 
tests and projects, as you assemble 
your PC. You experience the ex- 
citement of seeing your own skills 
grow, the security of knowing you 
really understand what makes a 
computer tick. 

A Career in 
PC Servicing 

The world of computers is 
constantly expanding. Applications 
have spread from business to manu- 
facturing, from industry to medical 
and scientific fields. Computer-aided 
design, engineering, and production 
have revolutionized drafting, 
graphics, and prototyping. Computer 
sales figures point to a continuing 
need for service technicians as well 
as installation and maintenance 
specialists. The type of training you 
receive will largely determine your 
ability to take advantage of these 
opportunities .... and nothing beats 
the practical, down-to-earth training 
you get from NTS. 



Learning circuitry through the construction of this 
equipment offers practical training for which there 
la no substitute. Test equipment Is Included. 



The NTS/HEATH 16-Bit HS-151 

This desk-top PC is the most powerful and 
versatile ever offered in any home training 
program, Check the advanced features 
listed below: 

1 . 128 KB RAM user memory on board, 
expandable to 640 KB 

2. 16-bit 8088 Microprocessor accepts 
advanced software, speeds word pro- 
cessing; also allows selection from the huge 
library of IBM software. 

3. 5.25-inch floppy disk drive, double 
density, IBM formatted, stores up to 360 KB. 
{Expandable to dual disk drive, and optional 
10.5 MB hard-disk drive.) 

4. MS-DOS operating system, IBM compati- 
bility, make a wide choice of software 
programs available. 

5. Four open IBM-compatible slots provide 
for future expansion, printer, modem, etc. 
Will accept most peripheral boards designed 
for IBM-PC. 

6. Two video outputs for color or mono- 
chrome display monitor. Your NTS course 
includes a high resolution monitor displaying 
80 characters by 25 lines, or graphics. 

7. Editing capabilities help you insert or 
delete characters and lines, erase, jump or 
smooth scroll, etc. 

Your NTS training course will teach you to 
program on this outstanding PC, using 
lessons, texts, and diagrams to make full use 
of its capabilities. Catalog contains complete 
details. 



Field servicing Is interesting and rewarding, 
Technicians may work for a service company, 
manufacturer, or major users. 



IBM 
Compatible 



/. 




The NTS/HEATH HS-151 PC completed, Inclut 
monitor and full-function keyboard with calcti 
style keypad, and typewriter format. 




NTO PC SERVICING 
i MICROCOMPUTER 




The student letims to use test equipment such as-a 
digital probe and a digital multimeter to check circuits 
and measure voltages. Lessons and current texts 
round out the entire program, emphasizing practical 
applications of theories iand principle, 



Installing the disk -drive In the PC Is one of the final stages In the assembly of the 
microcomputer. Learning the use of test equipment to check circuits Is an Integral part 
of the training which, with field experience, develops invaluable career skills. 




NTS COURSES COVER MANY 
AREAS OF SPECIALIZATION 
IN ELECTRONICS: 



Robotics: Build the NTS/HEATH Hero 1 
Robot as you learn robotic programming. 
Robot is complete with arm and gripper, 
voice synthesizer. Robotics is becoming 
increasingly important in industry as almost 
daily news features attest. 

Video Technology: Buiid one of the most 
advanced Color TV sets in America as you 
learn circuit diagnostics, and the use of 
digital test instruments. Course covers color 
TV, video tape recorders, computer 
fundamentals, solid-state devices. 

Industrial and Microprocessor 
Technology covers circuit analysis, micro- 
processors and automation applications, 
lasers, and basic industrial robotics. 

TV & Radio Servicing is a specialized 
course offering an excellent foundation in the 
use and application of both analog and 
digital test equipment as applied to the TV 
servicing field. Learn circuits, adjustments, 
trouble- shooting, and servicing of Color and 
monochrome monitors. 

Digital Electronics offers the student the 
opportunity to get involved with computer 
concepts, computer technology 
fundamentals, and digital equipment by 
training on the NTS Compu-Trainer. 

Basic Electronics is a course designed 
for those wishing to have an over-view of 
electronics in many of its aspects including 
radio receivers, solid state devices, and 
electronic components. 

NTS Intronic training programs include a 
variety of superb equipment, most of which is 
classified as field-type, making the training 
practical and career oriented. Texts and 
lessons have been tested in our Resident 
School in Los Angeies to assure home study 
students their courses of training are easy to 
understand NTS, now in its 80th. year, 
continues to be at the leading edge in 
Electronics home training. 

' IBM is a trademark of international Business Machines Corp. 
'MS is a trademark ol Microsoft Corp. 

Heard is missing, simply write to the address shown below stating 
the course you are interested in. A FREE color catalog with all 
details wit! be sent to you by return mail. 

NATIONAL 

TECHNICAL 

SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1 905 

Resident and Home-Study Schools 

4000 So. Figueroa St, Los Angeles, CA 90037 
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vibrator oscillating at a frequency 
of about 1 KHz. That IC drives tran- 
sistor Q1, which in turn drives the 
two infrared LED's, LED1 and LED2. 
The right eye is composed of LED! 
and Q2; those components are 
mounted side by side— not facing 
each other — about W apart. The 
left eye is composed of LED2 and 
Q4, which are mounted like the 
corresponding parts of the right 
eye, about four inches away. 

If an obstacle appears in front of 
the right eye, pulses from LED1 are 
reflected by the obstacle and de- 
tected by Q2. The signal from Q2 is 
amplified by Q3, which triggers 
IC2, a 555. That IC operates in the 
monostable mode, and it provides 
a pulse output with a width of as 
much as 2.75 seconds, depending 
on the setting of R11. That pulse 
output energizes relay RY1, and 
that reverses the polarity of the 
voltage applied to the motor. Cor- 
responding portions of the circuit 
of the left eye operate in the same 
fashion, using the unused half of 
the 556 (IC1-b). That action causes 
the robot to turn away from an 
obstacle. 

When an obstacle appears in 
front of both eyes, both relays will 
be activated, so the robot will back 
up. The circuit composed of 
Q8-Q10 (and associated compo- 
nents) provides additional "on" 
time forthe right motor. That helps 
the robot avoid getting trapped in 
a narrow passage. 

Construction 

Construction of the circuit is not 
critical, so feel free to use the tech- 
nique you prefer. Just be careful 
with the orientation of polarized 
components and semiconductors. 
The circuit can operate from any 
voltage between 4.75 and 7.5 volts. 
Potentiometers R4 and R8 adjust 
the sensitivity of the phototran- 
sistors; you might adjust them to 
respond to an obstacle that is 
twelve inches away. Potentiome- 
ters R11 and R13 control the 
amount of time the motors will be 
reversed. That will depend partly 
on the surface your robot is trav- 
ersing. Too little time on a rough 
surface might not affect direction 
at all, and too much time could 
cause constant overshooting. 
You'll have to experiment a lit- 
tle.— Jo hn Ellis 
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THE WIRELESS TELEPHONE TRANSMIT- 
TER model WTT-20 is only the size of a dime, 
yet transmits both sides of a telephone con- 
versation with crystal clarity. Completely au- 
tomatic. Uses power from the telephone line 
itself. Never needs a battery! Up to Va mile 
range. Use with any FM radio. Complete kit 
only $29.95. Tax included. VISA and Master- 
Card accepted. FREE SHIPPING. DECO IN- 
DUSTRIES, Box 607, Bedford Hills, NY 
10507.(914)241-2827. 
CIRCLE 127 ON FREE INFORMATION CARD 




FREE CATALOG OF HARD-TO-FIND 
TOOLS is packed with more than 2000 quali- 
ty items. Your single source for precision 
tools used by electronic technicians, engine- 
ers, instrument mechanics, schools, labora- 
tories and government agencies. Also con- 
tains Jensen's line of more than 40 tool kits. 
Send for your free copy today! JENSEN 
TOOLS INC., 7815 46th St., Phoenix, AZ 
85044.(602)968-6231. 

CIRCLE 115 ON FREE INFORMATION CARD 




TVRO RECEIVER ON A BOARD fully tested 

and assembled. Super reception 7db thresh- 
old!! Includes weather sealed downconverter 
$125.00. In cabinet $165.00. Quantity dis- 
counts. Schematics only $10.00. C band 
feeds. Yushica positively the best we've ever 
seen. Whatever you have, replace it. $65.00. 
Private labels welcomed (50 units). 800-448- 
TVRO, SAUCER CITY. Office B7-B, 931 S. 
Ridge wood Ave., Edgewater, Fl 32032. 

CIRCLE 279 ON FREE INFORMATION CARD 




STEREO SOUND ON YOUR TV SET! Now 

you can receive true MTS stereo sound from 
your monural TV set or VCR, Also compatible 
with "MTS stereo ready" TVs. Includes built- 
in true stereo simulator for stations not yet 
broadcasting in stereo. Only $159.95. Quan- 
tity discounts. Also available: SSAVI de- 
scramblers & surplus cable TV equipment. 
Catalog $1 (first class). 90 day warranty. AIS 
SATELLITE, P.O. Box 1226, Dublin, PA, 
18917. (215) 249-9411. 
CIRCLE 271 ON FREE INFORMATION CARD 




HOLD IT! ANYWHERE YOU WANT IT! 
MODEL 301 STANDARD PANAVISE. This 
all-purpose Standard PanaVise tilts, turns 
and rotates. Consisting of a Standard Base, 
Model 300 and a 303 Head, the 301 has nylon 
jaws with a satin finish for a firm grip. Just one 
convenient control knob locks work firmly in 
any position. $32.95. PANAVISE PROD- 
UCTS, INC., 2850 East 29th Street, Long 
Beach, CA 90806-2399. Telephone (213) 
595-7621. Telex 18-2135. 
CIRCLE 258 ON FREE INFORMATION CARD 




SUBSCRIPTION TELEVISION DE- 
SCRAMBLERS. These oak built, sinewave 
downconverter-de scram biers are surplus pull 
outs and are worth many times this price in 
parts alone. Descram biers are untested and 
without A.C. cords. Send $19.95 in money 
order or cashiers check to PAMER ELEC- 
TRIC SURPLUS, 12970 Brandford Street, 
Suite "M", Arleta, Cal. 91331, $19.95 in- 
cludes shipping and tax (where applicable). 
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HOBBY KITS THE ERECTOR SET' 5 of linear 
electronics. Modules from S4.95 to $49.95. 
Build basic circuits: 2 W audio amplifier 
(AFA-1, $4.95), tone decoder (PLL-1, 56.95), 
to more complex: VHF Converter (using 4 
modules, $27.80). QRP Transceiver (using 6 
modules as shown, $38.70), HF SSB Trans- 
ceiver (using 14 modules, $140.30), Add 
$2.50 for S&H. SEND $1,00 for diagrams, 
$5.00 for full manual, MORNING DIS- 
TRIBUTING CO., P.O. Box 717, Hialeah, FL 
33011 (305) 884-8686. 
CIRCLE 71 ON FREE INFORMATION CARD 



DELTAX DUAL TRACE OSCILLOSCOPES 
WITH PROBES DX5020 20MHz $379.95. 
Built in component tester 5MV to 20V/DIV 0.2 
microsec. to 0.5s/DIV. Risetime less than 
17ns one year limited warranty. Also available 
DX5035 35MHz $527.00 DX5045 45MHz 
$789.95 DX5015S 15MHZ A/C D/C $479.95. 
CA. residents add 6.5% tax. Shipping $8.50. 
Money orders, checks accepted. DELTAX 
DYNAMIC INC., 20955 E. Lycoming St., 
Walnut, Calil. 91789. Tel. (714) 594-7131. 
Telex: 503749 DELTAX. 
CIRCLE 264 ON FREE INFORMATION CARD 



CORDLESS TV TRANSMITTER. This unit, a 
miniature video transmitter, conveniently 
transmits UHF signals to remote television 
locations within a 200' range. Signal inputs 
from VCR. Video Game, Satellite Receiver, 
Video Camera, or Micro Computer. When or- 
dering select an open UHF channel for your 
area, CH 14, 19, 25, or 27. $89.95 plus $4.00 
S&H. Visa/MasterCard call 1-800-522-2636 
orders only, 617-871-5611 for information. 
CAMEO ENTERPRISES, INC., P.O. BOX 63, 
Accord, MA 02018. 
CIRCLE 276 ON FREE INFORMATION CARD 




APPLIANCE REPAIR HANDBOOKS— 13 
volumes by service experts; easy-to- 
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, etc.), elec. 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $2.65 to $5.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789, Lombard, IL 60148. 1-(312) 932-9550. 
CIRCLE 84 ON FREE INFORMATION CARD 




TV STEREO-SAP-ADAPTER: only $79.00 
to modify your existing TV set as a Stereo- 
Second Audio Program- Function TV It re- 
quires single line from TV and stereo ampli- 
fier. Detail instruction manual for modifcation 
is included. Allow 4-6 weeks delivery. INTEK 
ELECTRONICS, P.O. BOX 76417, Los An- 
geles, CA 90076, (213) 739-1664. 
CIRCLE 2S7 ON FREE INFORMATION CARD 




THE MOST EXCITING KIT YOU WILL EVER 
BUILD The model WAT-50 miniature FM 
transmitter uses a 4-stage circuit NOT to be 
confused with a simple wireless microphone. 
Up to 1 mile range. So sensitive, it will pick-up 
a whisper 50 feet away! Use with any FM 
radio. Complete kit only $29.95 tax tncl. VISA 
and MasterCard accepted. FREE SHIP- 
PING, DECO INDUSTRIES, Box 607, Bed- 
ford Hills, NY 10507. (914) 241-2827. 
CIRCLE 127 ON FREE INFORMATION CARD 




SATELLITE TELEVISION RECEIVER 
SEMIKIT with dual conversion downcon- 
verter. Features infrared remote control tun- 
ing, AFC, SAW filter, RF or video output, 
stereo output. Polorator controls, LED chan- 
nel & tuning indicators. Install six factory as- 
sembled circuit boards to complete. Semikit 
$250.00. Completed downconverter add 
$75. Completed receiver and downconverler 
add $100. JAMES WALTER SATELLITE RE- 
CEIVER, 2697 Nickel, San Pablo, CA 
94806. Tel. 415-724-0587. 
CIRCLE 124 ON FREE INFORMATION CARD 





THE BEST TEST PROBES. NOW $15.95. 
Huntrons patented p.Probes feature extenda- 
ble tips that get into tight places. Stainless 
steel electrodes are insulated with a 2 kV 
coating to protect against shorting. Sharp 
points pierce epoxy and won't slip off con- 
tracts. pProbes are excellent replacement 
leads for most test instruments. $15.95 
PLUS $2.00 P&H. CHECK, VISA or MC. 
1-800-426-9265 HUNTRON INSTRU- 
MENTS, INC., 15123 Hwy. 99 N., Lynn- 
wood, WA 98037. 
CIRCLE 281 ON FREE INFORMATION CARD 



SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Onty $12,85 
plus $2.00 first class P&H. ELEPHANT 
ELECTRONICS INC., (formally Random 
Access) Box 41770-R, Phoenix, AZ 85060 

CIRCLE 120 ON FREE INFORMATION CARD 







Now electronics technicians can get into VCR Servicing quickly and easily 

Learn professional VCR servicing 

at home or in your shop 

with exclusive videotaped 

demonstrations 



Today, there are more than 10 million 
VCRs in use, with people standing in 
line to have them serviced. You can 
bring this profitable business into your 
shop with NRI professional training in 
VCR servicing. This top-level training 
supports the industry's claim that 
the best technicians today are those 
who service VCRs. 

Integrated Three- Way 
Self-Teaching Program 

In one integrated program, NRI 
gives you a study guide, 9 instructional 
units, 2 hours of video training tapes 
accompanied by a 32-page workbook 
that pulls it all together. At home or in 
your shop, you'll cover all the basic 
concepts of video recording, mechani- 
cal and electronic systems analyses, 
and the latest troubleshooting tech- 
niques. Your workbook and instruction- 
al units also contain an abundance of 
diagrams, data, and supplementary 
material that makes them valuable addi- 
tions to your servicing library. 

The "How-To" Videotape 

Your NRI Action Videocassette uses 
every modern communications tech- 
nique to make learning fast and easy. 
You'll enjoy expert lectures and see 
animation and video graphics that make 
every point crystal-clear. You'll follow 
the camera eye into the heart of the 
VCR as step-by-step servicing tech- 
niques are shown. Both electronic and 
mechanical troubleshooting are covered 
. . . including everything from com- 
plete replacement and adjustment of the 
recording heads to diagnosing micro- 
processor control faults. 

Plus Training On All The 
New Video Systems 

Although your course concentrates 
on VCRs covering Beta, VHS, and W 
U-Matic commercial VCRs, NRI also 
brings you up to speed in other key 
areas. You'll get training in capacitance 
and optical video disc players, projec- 
tion TV, and video cameras. All are in- 
cluded to make you the complete video 
technician. There's even an optional 
final examination for NRI's VCR Pro- 
fessional Certificate. 



Covers Beta and VHS 
systems with actual 
instruction on 



videotape. 




The Best Professional 
Training 

This exclusive self-study course has 
been developed by the professionals at 
NRI. NRI has trained more television 
technicians than any other electronics 
school! In fact, NRI has consistently 
led the way in developing troubleshoot- 
ing techniques for servicing virtually 
every piece of home entertainment 
equipment as it appears in the market- 
place. 

Satisfaction Guaranteed 

. . . 15-Day No-Risk 

Examination 

Send today for the new NRI Self- 
Study Course in VCR Servicing for 



Professionals. Examine it for 15 full 
days, look over the lessons, sample the 
videotape. If you're not fully satisfied 
thai this is the kind of training you and 
your people need to get into the profit- 
able VCR servicing business, return it 
for a prompt and full refund, including 
postage. Act now, and start adding new 
business to your business. 

Special Introductory Offer 

This complete VCR training course 
with two hour videotape is being 
offered for a limited time only, on 
orders received from this ad, at our low 
introductory price of $179.95. Save 
$20 by acting now ! 
NRI Training For Professionals 
McGraw-Hill Continuing Education Center 
_3939 Wisconsin tonu^'aslnn^on, fjC 20016 



V' p V I Get me started in profitable 
A JLiO . VCR servicing. Rush me my 
NRI self-study course in VCR Servicing for 
Professionals, 1 understand I may return it for 
a full refund within 15 days if not completely 
satisfied. 
PLEASE SPECIFY TAPE FORMAT DESIRED □ VHS □ BETA 

Name (please prim) 

Company 

Streel 




NRI Training For Professionals 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, DC 20016 



CityJSlateJZip- 



Enclosed is my D check □ money order for S 179.95 (DC. residents add 6% lax) Make check payable to NRI 
Charge lo D VISA □ MasteiCard . 



Interbank Number 



Card Number- 
Signature— 



Expiration Dale 



(required for credit card sales) 



2600-036 
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MARK J. ROBILLARD 

ONCE FOUND ONLY IN INDUSTRY AND THE 

laboratory, over ihe past decade (he com- 
puter has become a fixture in the vast 
majority of households. Now, the robot 
stands on the verge of making a similar 
transition; just as the "personal" comput- 

»er is now commonplace, soon the "per- 
sonal" robot will be found in many 
homes. 

Personal robots hold the promise of 
creating even greater excitement than the 
computer. With their capabilities of move- 
ment and manipulation, personal robots 
have the potential to interact extensively 
with every member of the family. Blas- 
phemous as it might seem, robots might 
even replace the family dog in some 
households. 

So where are all of these robots? How 
close are we to that robot "explosion?" 
What are the capabilities of the robots that 
are currently available? Where can you 
obtain such a robot? Those are just some 
of the questions that we'll answer in this 
article. 

What is a personal robot? 

Most of you are probably familiar with 
the uses of robots in industry. Numerous 
television and film documentaries, most 
notably on PBS, have shown industrial 
robot-arms painting cars in Detroit or re- 
moving blistering-hot liquid from a fur- 
nace in Pennsylvania. Those examples 
depict the industrial use of robotics to 
improve production under somewhat haz- 
ardous factory conditions. But robot arms 
are not the entire realm of robotics. For 
that matter, robot arms, though most com- 
mon, do not represent the only possible 
industrial application of robotics. Indeed, 
the possibilities are almost endless. 

The same can be said for a "personal" 
robot. A personal robot can take almost 
any form, as long as it does not require an 
"industrial" environment in which to op- 
erate (not too many of us have pneumatic 
tubing, etc. running throughout our 
homes). 

All of us can think of possible applica- 
tions for mechanical slaves around the 
house. Some of the more obvious uses 
would be mowing the lawn, washing 
clothes and taking out the garbage. Others 
include vacuuming the carpets and walk- 
ing the dog. Unfortunately, the scope of 
those applications is too ambitious — 
beyond the capability of most currently 
available robots; and that is severely limit- 
ing the market. 



Personal 
Robots 

The robots are coming! The robots are coming! Find out when, 

and what form they'll take, in this informative survey 

of the personal-robot field. 




By the mid 1980's, hundreds of thou- 
sands of people owned personal comput- 
ers. But many of those computers, 
particularly the less expensive ones, even- 
tually wound up in the back of the closet. 
Once the novelty of the new machine wore 
off, the reality was that only a relatively 



small number of people had a real need for 
a computer in the home; for everyone else, 
it was a device without an application. 
The situation with personal robots is very 
different. There, we have many applica- 
tions, but no machine yet that is capable 
of performing more than a few of them. 
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In mid-1982, a company called RB 
Robot, operating in Golden, Colorado, 
inlroduced the firsl commercially avail- 
able personal robot. The RB-5X looked to 
be little more than atrash can with wheels 
and a clear plastic top. A closer look re- 
vealed that that machine was equipped 
with collision sensors and a full-fledged 
microcomputer system that could be pro- 
grammed in BASIC. 




THE FIRST ROBOT, RB5X from RB Robot. 

The RB-5X was basically a toy for the 
dedicated hardware experimenter. Its me- 
chanical abilities were not much more re- 
fined than a radio-controlled car. The mi- 
crocomputer could only be programmed 
by using an external dumb terminal — 
something that is not found in most house- 
holds. But it did provide a starting point 
for would-be robot experimenters. 

Shortly after the birth of the RB-5X, the 
Heath company announced the birth of 
what was to become the best-selling per- 
sonal robot to date, the Hero I. That 
robot, like thcRB-SX, was equipped with 
a motorized base and microcomputer. 
However, included with the package were 
several sensors for measuring light, 
sound, motion, and distance. Those, and 
the addition of an arm and voice-synthesis 
module, placed the Hero more firmly into 
the category of what everyone thinks of 
when the word "robot" is mentioned. 
Much like early personal computers, the 
Hero could be programmed via a keypad. 

If one were to plot a time-line of the 
history of personal robots versus that of 
the PC it would show that the Hero is the 
robotic equivalent of the Altair micro- 
computer. 

Since those beginnings several things 
have happened. Many other firms have 
entered the market with robot kits and 
completely assembled units. A Texas- 
based marketing-research firm, Future 



Computing, has forecast that the personal 
robotics market would be larger than that 
for the personal computer, and that that 
market was about to "take off." Many 
small firms entered the market with kits 
and assembled units. 

In 1984, a magazine survey showed that 
there were 18 viable robotics products and 
manufacturers to choose from. Those 
products ranged from simple two-wheel- 
ed remotely operated devices called "tur- 
tles" to large-android-like, sophisticated 
robots. Many of the fledgling robotics 
firms were exceedingly small, some oper- 
ating out of their owner's homes, or shar- 
ing space with other companies. Some 
sold only a few units; others, like An- 
drobot, sold several hundred. In the latter 
case, Androbot's main product, called 
Topo, appeared to be an ideal robot sys- 
tem. It was large (the size of a six-year-old 
child) and, it had a unique drive-wheel 
system. The initial units ran via a special 
interface to an Apple // computer. They 
came with a disk of software routines that 
allowed the user to control the robot's 
motion via the computer's joystick. 

One obvious limitation of the Topo was 
that it was incapable of undirected mo- 
tion. Androbot promised to correct that 
problem in a proposed robot named BOB; 
that name was an anagram for Brains On 
Board. While full details were not re- 
leased, indications were that the robot 
would be equipped with on-board micro- 
processors. Those microprocessors would 
analyze the data from "vision" sensors 
and use that data to control the robot's 
motion. Using that system, the robot re- 
portedly would be able to seek out or 
follow its owner, even in a crowded room. 

But, then what? The robot was not to be 
equipped with any manipulative ca- 
pabilities (it had no "arm"), so what did it 
do when it approached the owner? Its only 
ability was to tell a joke, via a voice- 
synthesis circuit, from a stored library. 

Obviously, such hardware is not suffi- 
cient to launch a new marketplace. The 
chief problem remains one of supplying 
the hardware that will perform an applica- 
tion that many people want. It is the op- 
posite of the problems in the computer 
industry where the hardware exists, but 
finding an appropriate application is diffi- 
cult. 

Of the companies currently producing 
robots. Heath has done well because they 
designed their robots to be used as teach- 
ing tools, and they support them with a 
wealth of excellent study courses. Others 
have tried to produce either a general- 
purpose motorized toy that can only move 
and slightly entertain, or, on the other 
extreme, a high-priced replacement for a 
95 -cent joke book. 

Today, despite optimism and high 
hopes, the persona! robotics industry is 
unstable, to say the least. Of those compa- 
nies that have already introduced robot 



products, about half have faded from the 
scene altogether, or are not currently in a 
position to adequately service the con- 
sumer. There are, of course, new man- 
ufactures appearing (and unfortunately 
disappearing) on the scene all the time. 

Even large companies are not immune 
to the vagarities of the current market. 
Several toy companies have introduced 
robot products. Those products are noi 
toys; many compare favorably with the 
RB and Heath robots already mentioned. 
The forerunner among that group were 
Ideal and Tomy. The mechanics in their 
products were elegant; and because toy 
companies are so cost-conscious, all the 
mechanical parts were designed to have 
multiple functions. 




IDEAL TOY'S Maxx Steele 



Tomy's Omnibot series of programma- 
ble robots is now the leader in the field 
with three entries. Ideal marketed a pro- 
grammable version of the popular cartoon 
character Maxx Steele. That robot was 
designed specifically for upgradability. It 
had an Atari-like cartridge port for add- 
ons and a serial interface to its RF remote- 
controller. The documentation suggested 
that an expansion port and a sonar inter- 
face would be available in the future. 

Now, that future seems to be a long way 
off. In November of 1985 the division of 
Ideal responsible for Maxx Steele was sold 
off, thereby burying the product. 

Our survey 

To find out the state of the market, we 
contacted over 20 personal-Yobotics man- 
ufacturers. Their products were investi- 
gated — we followed the same steps that 
you would in purchasing a personal robot. 
All products mentioned in this article 
were available for general sale at press 
time. The prices quoted were accurate at 
the end of 1985. In all but one case, the 
author has actually viewed and/or tested 
the product listed. 

Obviously, all the features of each 



product could not be listed in tabular 
form; however the most prominent fea- 
tures are listed in Table 1. Also, each 
product is described in more detail below. 
All of the robots have been listed in one of 
four general categories; arms, turtles, 
rovers, and miscellaneous. All the arm 
products are just that. They contain no 
provision for mounting a base or other 
rover- 1 ike features. Turtles are small rover- 
like machines that are slaved to a personal 
computer. They require a cable, power 
supply, and some software running in the 
host computers. Rovers are complete 
robot systems that contain an on-board 
microcomputer and the ability to maneu- 
ver about a room. Some, but not all, in- 
clude arms as well as other advanced 
features such as voice I/O and vision-sen- 
sor systems. In "miscellaneous" we will 
look at some robot products that do not til 
into our other categories. 

Arms 

The Rhino Robots (3204 N. Mattis 
Ave., Champaign, IL 61320) XR series 
arms are 5-axis machines and include 
grippers. Built using aircraft-grade alumi- 
num, those robots are of fine quality. The 
motors that run the arm are servo type; 
they are DC motors that have integral op- 
tical encoders. Pulses from the encoders 
tell the microcomputer controller of the 
position of the arm. The motors drive the 
linkages through a series of chain drive 
belts. The robot has the heaviest lifting 
capabilities of any similarly priced prod- 
uct — almost three pounds. 

The arms themselves are only a small 
part of the Entire automation system that is 
supplied. Simple ASCII commands are 
used to operate all motors; a micro- 
processor-based control is located in the 
base of the arm. Interaction with the "out- 
side world" is provided via an RS-232 
interface. 

Several other robot devices and ser- 
vices are offered by Rhino. For instance, 
they provide indexing tables and control- 
lable conveyer belts. With those, it is pos- 
sible to create a complete, working 
assembly- line operation. 

One note on all of that; Rhino quality 
does not come cheap. Figure on spending 
about two thousand dollars for a very 
basic set of materials. 

Microbot's (453 Ravendale Drive 
Mountain View, CA 94043) Alpha arm 
was the fist to arrive in the personal robot 
field. It is similar to the XR Series from 
Rhino. However, all the motors are step- 
per types and the arm is moved via a cable 
system; that cable system is much like the 
ones used by the toy steam-shovels that 
you may have played with when you were 
young. The arm mechanics are enclosed 
in a rather attractive package. The arm can 
be computer-controlled via an RS-232 in- 
terface. 

The Alpha arms, like those from Rhi- 



no, are high-quality units. The most sig- 
nificant difference between the two is the 
use of stepper motors in the Alpha; that 
allows for a greater degree of re- 
peatability. (That is important if re- 
petitious tasks, such as those found on an 
assembly line, are to be performed). De- 
spite their relatively high cost, there is no 
other product currently on the market that 
will do if you have a serious interest in 
arms or manipulators. Those arms are 
miniature versions of the ones found in 
industry. 

Turtles 

Frank Hogg Labs (Regency Tower, 
Suite 215, 770 James St., Syracuse, NY 
13203) has been supplying software and 
accessories to users of 6800 family of 
microprocessors for many years. Recently 
they've introduced an excellent turtle for 
the TRS-80 Color Computer. Called 
Nomad, that turtle comes complete with a 
well- writ ten manual and a wealth of dem- 
onstration programs. The Nomad itself is 
equipped with a two-stepper-motor drive 
and an on-board ultrasonic ranger. The 
software extends the BASIC already in the 
computer to allow for motion commands. 
Considering its $250 price, the Nomad 
stacks up as quite a value. 

The Nomad is by far the easiest turtle to 
control to date. It is much more sophisti- 
cated than the earlier devices that you 
might be familiar with. Typically, those 
were little more than DC motors and four 
micro switches connected to a computer. 
Although those devices sold well to 
schools investigating the benefits of the 
LOGO programming language, they were 
useful for little else. 

Even more sophisticated is Rhino 
Robot's Scorpion. That unit is the most 
full-featured turtle on the market today. In 
fact we hesitate to classify it as a turtle 
because it has on-board "intelligence". 
But it still needs to be linked to a host 
computer for control, and it requires an 
external 12-volt, 5-amp power source. 

The most prominent features of the 
Scorpion are its software command set, 
and its vision scanner. The latter has the 
ability of scanning an area in front of the 
robot and reporting the varying light levels 
encountered. 

The on-board "intelligence" that we 
mentioned consists of a 6502-based con- 
troller and 2K of RAM. The RAM stores 
both the commands sent to it and the sam- 
ples of ambient light taken by the control- 
ler. The on-board computer can be 
expanded, but the interface uses the old 
KIM standard. 

Perhaps the most serious drawback of 
the unit is that it is only available in kit 
form. Normally that would not present a 
problem, especially to regular readers of 
Radio-Electronics; however, the assem- 
bly documentation is absolutely terrible. 
As such, its assembly can only be recom- 



mended for someone with a great deal of 
project building experience. 

Rovers 

Artec Systems' (9104 Red Branch Rd., 
Columbia, MD 21045) Gemini, which is 
shown on the cover of the magazine, is 
one of the more advanced personal rovers 
available. 




THE GEMINI robot from Artec systems. 

The unit features an advanced on-board 
65C02-based control system. Altogether 
there are three microprocessors. One is 
used as the main control computer; it is 
supplied with 64K of ROM and 56K of 
RAM. A second 65C02 is used to control 
the sound functions (voice I/O, sound 
generation, etc.); it has 25K of ROM and 
I6K of RAM . The third microprocessor is 
the motion-control computer; it is sup- 
plied with 2K of ROM and24K of RAM. 
Its navigation system includes 9 ultra- 
sonic collision-avoidance sensors. In ad- 
dition, there is an LCD readout and 
detachable keyboard for programming in 
BASIC, and provisions for the addition of 
an on-board mass -storage device (either 
wafer tape or 3.5-inch floppy disk). 
Gemini will seek out its charging base 
when its batteries run low. 

The machine performs well and its doc- 
umentation is excellent. For those who 
want to build their own variation of the 
Gemini, the manufacturer will sell all the 
parts that go into it separately, including 
the shell! Unfortunately there is no arm 
yet available for the unit. 

Heath (Benton Harbor, MI 49022) is 
the IBM of the personal-robot world. It's 
Hero family ranges from a preprogram- 
med pet- like robot, named Hero Jr., to the 
most sophisticated robot commercially 
available today — Hero 2000. All Heath 
robots come in pre-assembled and kit 
form. 



TABLE 1— 



Manufacturer 


Model 


CPU Type 


Memory 


Drive System 


Interface 


Arm 


Voice 


Lilt Capacity 


ARCTEC SYSTEMS 


GEMINI 


65C02 


56K 


4 wheels DC servo 


multiple 


no 


yes 


none 


FISHER AMERICA 


ROBOT 
COMPUTING KIT 


none 


none 


2 mini motors 


multiple 


see text 


no 


N/A 


FRANK HOGG LABS 


NOMAD 


TRS80 Color 


none 


2 wheels DC stepper 


TRS80 Color 


no 


no 


none 


HEATH COMPANY 


HERO 2000 


BOSS 


24K up to 576K 


DC servo 


remote RF, RS232C 


option 


yes 


f lb 


HEATH COMPANY 


HERO 1 


6808 


4K up to 56K 


OC and stepper 


remote RF. RS232C 


option 


option 


f lb 


HEATH COMPANY 


HERO Jr. 


6808 


2K 


DC and stepper 


remote RF. RS232C 


no 


yes 


none 


IDEAL div CBS TOYS 


MAXX STEELE 


65C02 


4K 


2 wheels DC servo 


remote RF 


yes 


yes 


1 lb 


MICROBOT INC. 


ALPHA 


none 


none 


DC stepper motors 


RS232C 


yes 


no 


1 lb 


NINTENDO 


ROB 


N/A 


N/A 


N/A 


none 


yes 


no 


N/A 


RB ROBOT INC. 


RB-5X 


INS8073 


8K, 16K 


DC motors 


RS232C 


option 


option 


1 lb 


RHINO ROBOTS INC. 


XR 


874S 


none 


DC Servo 


RS232C 


yes 


no 


2 2 lbs 


RHINO ROBOTS INC. 


SCORPION 


6502 


2K 


2 wheels DC stepper 


RS232C 


no 


no 


none 


ROBOT SHACK 


X-1 


none 


none 


DC motors 


none 


no 


no 


none 


ROBOT SHACK 


1-1 


none 


none 


large DC motors 


none 


no 


no 


none 


ROBOT SHACK 


1-1 


none 


none 


DC motois 


none 


no 


no 


none 


ROBOT SHACK 


DROID BUG 


none 


none 


DC motor 


none 


no 


buzzer 


none 


TOMY 


OMNIBOT 2000 


NM 


audio tape 


DC motors 


remote RF 


yes 


recorded 


1 lb 


TOMY 


OMNIBOT 


N/A 


audio tape 


DC motors 


remote RF 


manual 


recorded 


none 


TOMY 


VERBOT 


N/A 


N/A 


2 wheels DC motor 


voice input 


yes 


input 


4 oz 


TTC CORPORATION 


HEAROIO 


N/A 


N/A 


DC motors 


remote RF 


manual 


input 


4 oz 



The Hero Jr. sports a 6808 micro- 
processor and a ROM that has been pro- 
grammed with a selection of songs and 
activities. With the addition of an optional 
ROM cartridge adapter, the robot can ac- 
cept a BASIC language cartridge that al- 
lows the user to program its action much 
like its older brother, Hero 1. Other op- 
tions include an RF remote console for 
putting the robot through its paces without 
need of a connecting cable, and a number 
of pre-programmed demonstration and 
utility cartridges. 

As mentioned, the Hero Jr. is a scaled - 
down version of the Hero I. In its basic 
form, the latter computer is supplied with 
just 4K of RAM, but that can be expanded 
to 56K through an optional internally- 
mounted board. That robot comes 
equipped with practically every sensor 
you could want, including sonic ranging. 
Options include a somewhat limited-use 
arm, a Votrax SCO 1 -based voice syn- 
thesizer, and an RF remote- control con- 
sole. That console mimics the one 
mounted on the robot itself (that is located 
in the "head" area). Via the remote con- 
sole, a wireless link between a host com- 
puter or terminal and the robot can be 
established. Among the available options 
are a limited version of BASIC and com- 
plete training courses in industrial elec- 
tronics and robot applications. The 
courses are particularly worthwhile; you 
might want to consider obtaining them 
separately if you build your own robot. As 
an example, the applications course 
provides a wealth of robotics experi- 
ments, ranging from simple vision proj- 
ects to tactile sensing. 

The newest addition to the family is the 
most powerful robot available. It has 
many times the capabilities of the Hero I , 
and costs only slightly less than twice as 




HERO 2000 from Heath. 



much ! That robot is the Hero 2000. Un- 
like Heath's other robots, that unit makes 
use of 80C88 microprocessors; it comes 
with 24K of RAM, expandable to 576K. 



An internal expansion bus has slots for up 
to 12 expansion boards. Individual micro- 
processors are used to control a variety of 
functions, ranging from operating the ser- 



PER 



PERSONAL ROBOT COMPARISON CHART 



Expandability 


Other Features 


Price 


Apple Bus 


Sonic ranging, keyboard, disc dnve 


assemb. 16995 kit S3595 


Can be combined w.'other Fisher kits 


10 project kit 


NM 


None 


Sonic ranger, extension to Color Basic 


assemb. £250 


S1Q0-like Bus 


Complete robot system, optional disc drive, MS DOS-like operating system 


assemb. $4500 warm kit $3000 w/arm 


Memory and serial boards etc. 


Complete courses on hardware, BASIC. Demo ROMS, RF remote option 


assemb, $1700 kit $800 


Cartridge port, external sensors 


Built-in games, songs expandable with BASIC cartridge. RF remote option 


kit £400 


Cartridge port 


Serial interface to remote controller, built in games, programming language 


assemb, S399 


None 


Full feature arm with 6 degrees ol freedom 


N/A 


NM 


Part of videogame system 


N/A 


44 pin Bus, many options 


Sonic ranger, tactile sensors, robot programming languages, courses 


assemb, $2540 (base, voice} S1395 w«rm 


None 


Full feature arm with 6 degress ot freedom 


N/A 


KIM Bus 


Optical scanner, S tactile sensors 


kit £299 


Can add complete computer 


Robot base motors and structure plus controls for 25 lb robot 


kit $399 


Can add complete computer 


Robot base motors and electrical controls for 100 lb robot 


kit $250 


Can add complete computer 


Robot base motors and electrical controls only for 25 lb robot 


kit $150 


None 


Wired robot bounces oft objects and changes direction 


kit £130 


External sensors for light, etc. 


Built-in tape recorder. One arm powered, head moves, optional computer interface 


assemb. $399 


None 


Built-in tape records program steps. Two arms are manually operated 


assemb. £199 


None 


Programs by training commands using remote microphone 


assemb. £60 


External sensors for tight etc. 


Built-in tape records program steps. Voice recognition through wireless rose 


assemb. $299 



vo-motor base-motion system to deter- 
mining distance from an object via 
ultrasonics. The arm offered with the unit 
compares favorably with the ones offered 
by Rhino and Microbot. Rounding out the 
features are a seif-recharging power sup- 
ply and a sophisticated voice-synthesis 
system. 

Heath's major difficulty with that robot 
may be in the area of marketing. The Hero 
Vs limited mechanical abilities disap- 
pointed many, and it may be hard to con- 
vince would-be buyers that there truly is a 
difference. There is! See the robot in ac- 
tion and you're sure to want one, even if it 
does cost around $3000. 

Tomy Toys (901 E.233 St., Carson, CA 
90749) is the largest selling toy robot 
manufacturer. Several years ago, they in- 
troduced a mechanical arm that is now 
sold exclusively through Radio Shack 
stores. Their family of true robots ranges 
from an inexpensive voice -operated unit 
to a sophisticated double-armed remotely- 
operated one. 

Verbot, the voice -activated unit, is a 
small (under 12-inches) robot with a pair 
of arms and a dome head. Inside is a 
microprocessor-based voice-recognition 
system. The user pushes one of the opera- 
tion-function buttons on the front of the 
robot, then speaks the command word. 
Thereafter, speaking that word will acti- 
vate that function. The functions that can 
be activated in that manner include mo- 
tion in the four basic directions (left, 
right, front, and back) and a grasp and 
release command for picking up very light 
objects with the arm. Verbot is technically 
sophisticated, yet its cost is fairly low 
(around $50). 

Shortly after the introduction of Verbal, 
Tomy came out with the first member of 
the Omnibot series. That robot was taller 
than Verbot and sported an internal audio- 
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cassette recorder/player that could be used 
to store commands sent to the robot via its 
RF remote-command module (included). 
The unit has two manually-operated arms 
and the ability to receive your voice 
through a wireless microphone built into 
the RF remote. 

That in dial Omnibot still was limited by 
its small size. Recently, Tomy introduced 
a much larger version, called the Omnibot 
2000. It has two arms with very functional 
three-fingered grippers. Unfortunately 
only one of the arms is powered. In addi- 
tion, the robot comes with a unique tray 
for serving beverages. The robot can acti- 
vate the tray, which has built-in cup hold- 
ers; those holders move the cups under the 
robot arm automatically. 

Although the expansion capabilities of 
the series do not match those of the Hero 
series, there should be plenty for the hob- 
byist to explore. Tomy plans on introduc- 
ing both an infrared sensor and a sonic 
ranger. 

The TTC Corporation (2009 East 233rd 
St., Carson, CA 90810), a spin-off from 
Tomy, is also offering a robot, called 
Hearoid, that has many of the features of 
the Omnibot and the Verbal. In addition, 
an optional videocamera is available; that 
opens up some interesting applications in 
the area of security. 

RB Robot (14618 W Sixth Ave., Suite 
115, Golden, CO 80401), is still producing 
the RB-5X, the first personal robot. That 
unit, of course, has gone through a 
number of changes and enhancements 
over the years. The current version is as 
expandable as the Hero I. To go into de- 
tail, the RB-5X uses an 1NS8073 micro- 
processor. That National Semiconductor 
IC is set up to execute a version of Tiny 
BASIC. Programming is done via an ex- 
ternal terminal or host computer. Com- 
munication is via an RS-232 interface. 
The robot comes with 8K of RAM; that 
can be upgraded to 28K. The onboard 
system can be expanded via add-on cards; 
a 44- pin card-edge connector has been 
provided for that. Sensors include a Polar- 
oid ultrasonic range finder, and an infrared 
transceiver. 

Lately, RB has been in reorganization 
following some rough business climates. 
Their main thrust now is aimed at the 
educational market, which has been per- 
ceived by the company as the only real 
avenue left in the field. To go along with 
that, an entire robot-learning course has 
been developed along the same lines as 
the industrial courses offered by Heath. 

Robot Shack (PO Box 582, El Toro, 
CA 92630) provides plans and parts for a 
number of robot systems. Those systems 
would have to be considered low-end or 
experimental in nature, however. Further, 
though the company would appear to be a 

The company offers four robots in all. 
Their Droid Bug is an electro-mechanical 
motorized unit with a bumper switch. 



good source for robot parts, etc. at first 
glance, closer examination reveals that 
that micht not be the case. 




FISHER AMERICA'S Robotic Computing Kit. 

When the bumper contacts an object , the 
motors reverse direction. That "robot" 
has no provision for adding any type of 
computer control. 

The Z-I appears to consist of a motor 
from a Milton- Bradley Big-Trak, some 
wheels, and six switches. Those switches 
are all that comprise the robot's "control 
system." At $149.00, you might find that 
you can do much better scrounging the 
parts on your own. 

The Z-2 is not much better. For $249 
you get two heavier duty motors (available 
on the surplus market for about $24.00 
apiece), the same switch package as the 
Z-2, and about $10.00 worth of furniture 
castors and hook-up wire. 

Finally, the X-I adds some lights, sound 
effects, and a device called a "function 
cycle timer." It costs $399.00. 

Miscellaneous robots 

Fisher America's (Parsec Research, 
Drawer 1766, Freemont, CA 94538) Fish- 
ertechnik Robot Computing Kit offers a 




YOU CAN PLAY VIDEOGAMES with ROB, from 
Nintendo. 



fascinating introduction to the world of 
robotics for someone who is completely 
new to the field. Resembling somewhat 
the Lego plastic construction blocks we 
all played with as children, that product 
includes the parts and plans to build 10 
computer-controlled robotic projects in- 
cluding a sorting system, materials lift, 
computer plotter, and a "teachable" robot 
arm. An interface for connection to an 
IBM PC. a Commodore, or Apple com- 
puter is also provided, as is a disk of 
BASIC programs designed to help the 
novice computer programmer the most 
from his creations. 

Finally, computers, for the most part, 
first entered our home in the form of enter- 
tainment devices (i.e. video games). Per- 
haps robots will follow the same path. 
Consider, for instance, the Nintendo 
(4820 150th Ave NE, PO Box 957, Red- 
mond, WA 98052) Entertainment Sys- 
tem. One of the hot gifts this past holiday 
season, that product is essentially a video 
game. However, several of the system's 
games made use of a limited robotic de- 
vice. That device, called ROB (Robotic 
Operating Buddy) has a light-sensing sys- 
tem and limited gripping and lifting ca- 
pability, but not much else. The robot is 
incapable of motion; it is mounted on a 
stationary base. Still for many it provides 
a first exposure to the world of robotics. 

The state of the industry 

For better or worse, that's the current 
state of the market. Of course, we may 
have missed one or two new or less-prom- 
inent manufacturers, but all of the main 
players have been represented here. 

What can we look forward to next? 
Right now, things seem to be in a holding 
pattern. The philosophy of most of the 
manufacturers seems to be to pack as 
much hardware as they can in a box, and 
leave it to the public to put it to some type 
of use. As a result, most of the products 
announced or released in the past three 
years have not been widely accepted by 
the public. 

For the most part, educational institu- 
tions have purchased the lion's share of 
the really sophisticated units, and con- 
sumers have bought the toy robots for their 
kids. Have any of those products ad- 
vanced the state of personal robotics? The 
sad answer is no. None of the numerous 
applications we listed earlier are being 
addressed. University researchers will tell 
you that we are decades away from a rc>bot 
that can clean house. With that altitude, it 
might take centuries to get a viable robot 
maid. 

Then again, we are talking about a mar- 
ket that could be larger than the personal- 
computer market. That means that there 
are fortunes to be made here. Although 
things have been slow until now, it should 
take just one miracle to kick-start the 
robotics industry! R-E 



Building 

your own ROBOT 



ufr-l 



* 




*• 



■IKE ARTISTS WHO TOIL WITH MES- 
;s to create their masterpieces, 
tncrc are artisans who use the tools of 
technology to fashion their creations. In 
electronics, there is almost always a new 
art form 10 present a challenge to those 
creative minds. Three decades ago, two- 
way voice and code communications pre- 
sented the challenge. Ten years ago it was 
the microcomputer that captured their 
fancy. Today, it's the robot. 

Although experimenters were building 
robot-like machines decades ago, none 
could approach the sophistication of to- 
day's units. Several companies have be- 
gun offering both complete kits of parts 
for everything from robotic arms to com- 
plete computer-controlled robots. Be- 
cause of the demand by hobbyists, many 
traditional electronics-parts suppliers are 
beginning to carry more robot-oriented 
supplies. 

This article is for those of you who 
would like to try building your own robot. 
Here, we will attempt to tell you about the 
various components you might need, and, 
if possible, where they can be obtained. 



If you can't find the robot you are looking for, why not build it yourself? 
Here are some pointers to help get you started. 



MARK J. ROBILLARD 

Getting started 

Whenever you are starting a new ven- 
ture, it is useful to have some idea about 
what you are getting into. And, although 
you must have already had some exposure 
to the field for personal robots to interest 
you, there's always room for more knowl- 
edge. Thus, the best way to start is to get 
hold of as many good robotics books as 
you can. 

There are a wealth of books available 
now. They range from the theoretical to 
the practical. Some of the better ones are 
listed in Table 1. 

One problem with such books is that 
the information they present can become 
out-of-date quickly. For more up-to-date 
information, you may want to consult one 
of the magazines that cover the field. At 
the present, there is only one periodical 
dedicated to the robot craftsman. The 
Robot Experimenter (174 Concord St.. 
Suite 31 , PO Box 458, Peterborough. NH 
03458) was created to fill the void after 
Robotics Age (174 Concord St.. Peter- 
borough, NH 03458) began covering only 
industrial robotics. For those of vou with 



more than a passing knowledge of the 
field there are two professional journals 
that should be of interest. Those are the 
Intei national Journal of Robotic Re- 
search 128 Carleton St., Cambridge, MA 
02142) and the Journal of Robotics Sys- 
tems (605 Third Ave., New York, NY 
10157). Both report on the latest in 
robotics research throughout the world. 

All about parts 

If you are like most of us, about half- 
way through reading about robot con- 
struction, you'll develop an insatiable 
desire to begin tinkering. To keep yourself 
sane, you might want to have some basic 
robotic parts on hand for that moment. 

When you think about robots, the first 
thing that should come to mind is motors . 
(You could also build a robot using pneu- 
matics, but such a device wjiuld be out of 
place in the home. ) Things are a lot easier 
now than they used to be. Just a few years 
ago, the overwhelming majority of the 
available hobby motors were simple 
three- volt types. On their own, those had 
negligible "pulling" power. To do any 



TABLE 1— ROBOT BOOKS 


How To Build A Computer-Controlled 


Howard W. Sams Inc. 


Robot 


Indianapolis, IN 46268 


Tod Loofbourrow 


$19.95 


Hayden Publishing 




Rocheile Park, NJ 07662 


How To Design And Build Your Own 


$7.95 


Custom Robot 




David Heiserman 


Build Your Own Self-Programming Robot 


Tab Books 


David Heiserman 


Blue Ridge Summit, PA 17214 


Tab Books 


$13.50 


Blue Ridge Summit, PA 17214 




$10.25 


Handbook Of Advanced Robotics 




Edward Safford 


Robotics Age: In The Beginning 


Tab Books 


Edited by Carl Helmers 


Blue Ridge Summit. PA 17124 


Hayden Publishing 


$16.50 


Rocheile Park, NJ 07662 




$19.95 


How to Build Your Own Robot Pet 




Frank Dacosta 


The Complete Handbook of Robotics 


Tab Books 


Edward Safford 


Blue Ridge Summit, PA 17124 


Tab Books 


$8.95 


Blue Ridge Summit, PA 17214 




$11.50 


Design And Application Of Small 




Standardized Components 


Microprocessor- Based Robotics 


Data Book 757, Volume 2 


Mark J. Robillard 


Stock Drive Products 


Howard W. Sams Inc. 


Educational Products 


Indianapolis. IN 46268 


PO Box 606 


$16.95 


Mineola, NY 11501 




$7.95 (paperback) 


Advanced Robot Systems 


$12.95 (hardcover) 


Mark J. Robillard 




Howard W. Sams Inc. 


Apple If/He Robotic Arm Projects 


Indianapolis, IN 46268 


John Blakenship 


$19.95 


Prentice-Hall Inc. 




Englewood Cliffs, NJ 07632 


Basic Robotic Concepts 


$16.95 


John Holland 





useful work, a complex gear-train assem- 
bly was needed. The cost was nearly a 
hundred times higher than that of the 
motor itself. 

Fortunately, that has changed; it is now 
possible to purchase hobbyist motors that 
can actually do something. For those in- 
terested in experimenting with arms, the 
Robot ix 2000 building set from Milton 
Bradley (Springfield, MA 01101) is rec- 
ommended. That kit contains four motors 
with integral gear trains, and a host of 
other structural pieces. Using the kit, it is 
possible to build a four-jointed arm, com- 
plete with gripper (supplied), in approx- 
imately five minutes. The motors are con- 
nected to manual control boxes via plug- 
in cables. It is also a simple matter to 
control those motors using a computer. To 
get some idea of how it can be done, see 
"Computer-Controlled Robot Arm," in 
the May 1985 issue of Radio-Elec- 
tronics. 

Another source for motors is H&R Cor- 
poration (401 E. Erie Ave. , Philadelphia 
PA 19134). They have an impressive selec- 
tion of some of the most powerful motors 
available to the hobbyist. Also impressive 
is the value you get for your money. 

Fbr some applications, you may find 



that stepper motors are more useful than 
DC motors. Steppers provide you with a 
greater degree of control. There are two 
basic types of steppers that are appropriate 
for hobby experimentation — the four- 
phase unipolar stepper and the bipolar 
stepper; the former is more easily ob- 
tained. 

Stepper motors carry supply-voltage 
and mechanical-power ratings. The power 
rating has to do with the amount of work 
the motor is capable of doing. A motor 
with a rating of 1 -ounce- inch is capable of 
pulling a 1 -ounce weight, located 1-inch 
away, about its shaft pivot. That is shown 
in Fig. 1. 

The four-phase unipolar stepper motor 



MOTOR 




WEIGHT 



I INCH- 



FIG. 1— THE AMOUNT OF WORK (torque) per- 
formed by a motor Is equal to the weight to be 
lifted multiplied by the distance between that 
weight and the motor shaft. 



is easy to control. Beside being able to 
interface them to microprocessor circuitry 
(through appropriate driver circuits), 
there are several sources of dedicated IC 
controllers for those motors. Basically, 
there are four separate windings and one 
or two common leads. The common is 
connected to a voltage source. To effect 
motion, one must supply a path for cur- 
rent to flow in each of the four windings by 
grounding their leads. The order in which 
the windings are energized determines the 
direction and the speed in which the 
motor turns. 

Figure 1-a shows the basic hook-up 
scheme for a four-phase stepper. The tran- 
sistors QI-Q4 are the output stages of the 
driver circuitry. When a voltage is applied 
to the base of a transistor, it conducts, 
energizing the appropriate winding. Fig- 
ure 2-b shows the timing sequence for 
those drivers for movement in either di- 
rection. 

The bipolar stepper is connected in a 
different fashion. Its basic hook-up 
scheme is shown in Fig. 3-a, As you can 
see in that figure, there are only two wind- 
ings. One side of each is connected to the 
power supply common. The other wind- 
ing connections are used to direct the 
motor. Note that a bipolar power supply, 
±5-volts in this case, is required for 
movement in both directions. Once again, 
the transistors are the output stage of the 
driver circuitry, and the timing sequence 
is shown in Fig. 3-fe. 

When would you use a bipolar motor 
over a unipolar type? For hobby robotics 
that decision really rests on the question 
of availability and price. If you have found 
a nice little stepper that has the torque 
required by your project, and it will run 
from the available supply voltages, then 
buy it. If you have questions about the 
hook-up required, most of the hobby sup- 
pliers will often send appropriate informa- 
tion along with the motor. Otherwise, 
many of the books listed in Table ! 
provide information on how to hook up 
various motors. 

Now that you've got the motors, you're 
going to need to mount them on some- 
thing. Although it might sound archaic, 
one of the best building materials" for 
robotics is wood. Wood is cheap, easily 
handled, and can be worked with using 
inexpensive tools. If you want your robot 
structure to look professional, simply 
paint it or finish it with plastic laminate. 

Of course, wood comes in many 
grades, and some of those are not appro- 
priate for this application. Regular 
iumber-yard-grade plywood is out. The 
voids in the middle of such woods make 
for a shabby appearance and drilling pro- 
duces many splinters. For best results, 
stick with marine grade and special lami- 
nates. 

Other items you will need include fas- 
teners, support rods, and various mechan- 
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FIG. 2 — HOOKING UP 3 four-phase stepper motor. The table in b shows the order in which the 
transistors must be turned on to advance the motor in the clockwise direction. 
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FIG. 3— A BIPOLAR STEPPER is wired up in this manner. To advance the motor in the counterclock- 
wise direction, reverse the tum-on sequence shown in b. 



ical assemblies. The first place to look for 
those is a well-stocked hardware store. In 
fact any time you need wheels for robot 
carts, get the I awn mower type available in 
most stores. You can always get a replace- 
ment and they come in many sizes. The 
one standard feature of those wheels is 
that they all mount on half-inch diameter 
shafts. 



To give you an idea of what can be 
accomplished with wood, take a look at 
Fig. 4. That "hand" has been built from 
wooden dowels and two pieces of thin 
aluminum. The motor that activates the 
gripping action is mounted in the middle 
palm region. The dowels are made of 
bass wood and are available in almost all 
hobby shops. The aluminum was pur- 



chased in the same shop. If you prefer to 
work in plastics, your local hobby shop is 
also a good source for styrene; that's the 
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FIG. 4— THIS ROBOT "HAND" was build almost 
entirely from wood. 
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FIG. 5— A SIMPLE MOBILE BASE. A Side view is 
shown in a; the top view in b. 

material that's used to make airplane 
models. 

Once you've got the motors and struc- 
tural pieces on hand you can start tinker- 
ing. A two wheeled cart using two 
furniture casters for balance is a simple 
first project. The layout for a cart of that 
type is shown in Pig. 5. 

Once you've built the cart itself, it's 
time to devise a control system. Your first 
effort should be to build a system to con- 
trol the cart manually using a joystick. 
Hook up the switches in the joystick so 
that they control the motors to move the 
cart in the appropriate direction. 

Once you get the basic operation of the 
cart down, its time to add more functions. 
To do that, you'll need more parts. Gears 
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FIG. 6 — WHEN USING AN ELECTRONIC circuit, such as a computer, to control motor operation, a 
simple transistor driver tike the one shown here must be used. 



are used to reduce the speed of a motor 
while increasing its torque. They can also 
be used to change the direction of a motor 
or to transmit the motor's rotational power 
into other types of movement. Finding 
gears that will mount onto the shaft of 
your particular motor may not be easy. 
Each motor has its own shaft size and 
hobby-grade motors tend to posses par- 
ticularly small -diameter shafts. Most of 
the generally available gears and pulleys 
are made for much larger motors. For 
instance, you can get a number of gears 
from an automotive supply store, but the 
chances of them fitting your robot motor 
are slim. 

We've thus far found two supply houses 
that sell gears in sizes, styles, and types 
appropriate for robot experimentation. 
Those are Stock Drive Products (55 South 
Denton Ave, New Hyde Park, NY 11040) 
and PIC Design (PO Box 1004, Benson 
Road. Middlebury, CT 06762). Both are 
very reputable vendors, and supply exten- 
sive catalogs for free. The cost of their 
parts, though, is not cheap. Yes, the mate- 
rial is high quality, but the cost of a few 
gears can set your project budget back a 
few years. I suggest using those suppliers 
when you absolutely need a particular 
gear or pulley and there is no other source. 

In addition, one of the vendors, Stock 
Drive Products, has published a very 
complete manual on mechanical design 
for non-engineers. That book would be a 
valuable addition to any robot experimen- 
ters bookshelf. It is called the Design and 
Application of Small Standardized Com- 
ponents Data Book 757 . It retails for 
$7.95 in softcover and $12.95 in hard- 
cover. Among other things, the book con- 
tains a 51-page section on the mechanics 
of robots that contains information we 
have not seen published elsewhere. 

Control 

Because robots are supposed to move 
on their own, it will be necessary to de- 
velop some control circuits eventually. A 



computer is not an absolute necessity, but 
one will make your robot capable of doing 
a whole lot more. Be that as it may, let's 
start with a less ambitious control system. 

What parts are required to provide at 
least a minimum level of control? First of 
all, you're going to need relays if your 
motors are small DC types. Transistor 
motor-switches do work, but sometimes 
they do not provide full power to the 
motor. Small 5- volt SPDT relays do not 
take up much room, and are readily avail- 
able from your local electronics supplier. 

To drive those relays you've got to de- 
termine what will control the robot. If 
simple manually-activated switches are 
used, then you can connect the supply 
voltage directly through the switch to the 
relay. When other electronic circuits are 
controlling the relay, some form of power 
driver must be used. That can be a simple 
transistor switch like the one shown in 
Fig. 6. Each transistor is turned on by 
applying about 3 volts to the base via the 
resistor. That will cause current to flow 
through the relay coil, causing the relay's 
contacts to close. 

When designing your control circuitry, 
you should keep power consumption in 
mind. While that might not be critical in 
the case of robotic arms, mobile units 
require battery-based on-board supplies. 
Because of that, use low-power tech- 
nologies (CMOS, etc.) in your circuitry. 

Power supply 

Since we've already brought it up, now 
is as good a time as any to look into the 
types of power supplies that your robot 
might need. Once again: with robot arms 
or other stationary devices, don't worry 
about batteries; just use an adequate AC 
power supply. But when your robot must 
move around, then the only real choice is 
battery power. 

What about the type of battery? Stan- 
dard, non-reehargable alkaline batteries 
can power a properly designed system for 
a surprisingly longtime. For example, the 



author has used two six-volt alkaline bat- 
teries in series to provide both a positive 
and negative supply that has powered six 
Robotix motors for about eleven months! 
Also, the same supply has been simulta- 
neously powering a CMOS micro- 
processor circuit. 

There are cases, however, that require 
much more current than alkaline batteries 
can provide. Those applications require 
use of lead-acid batteries. That is the type 
of battery that is used to power your car. 

For robotic use, the lead-acid battery 
has one serious drawback (other than 
weight). Those batteries can leak cor- 
rosive acid if tipped. In some robot ap- 
plications, that could prove disastrous. In 
fact, if you plan to use your robot in your 
home, you should seriously investigate 
other possible sources of power. 

More appropriate are the newer types of 
lead-acid battery; in them, the acid is in 
the form of a gel. Obviously, those bat- 
teries are much less prone to leakage. 
Several suppliers, offer many different 
types of those "gel-cells." 

Lead-acid batteries are rated in amp- 
hours. For instance, if a battery is rated at 
4 amp-hours, that means that a robot can 
draw 4 amps from the battery for one hour, 
or 1 amp from the battery for 4 hours. 

All lead-acid batteries can be re- 
charged. Recharging should be done in a 
well-ventilated area; the gasses emitted 
during recharging can be dangerous. 

If you decide to go the rechargable 
power-supply route, you may want to look 
into the possibility of having the robot 
charge himself After all, were you using 
the robot for security, it would be unfortu- 
nate if the batteries were to run down just 
before the burglar arrives. 

Robot kits 

There are times when it really doesn't 
pay to do everything from scratch. If your 
goal is to learn to program robots, then it 
might pay you to take some shortcuts so 
that you can begin using the machine as 
soon as possible. Buying a pre-engi- 
neered kit takes all the worry out of the 
job. There are several good robots that 
come as kits. A re tec systems, manufac- 
turers of the Gemini robot, sells that robot 
in kit form. They also will sell you, in kit 
form, the various subassemblies thai 
make up the robot. Heath's Hero series is 
also sold in kit form, while Rhino Robot's 
Scorpion is only available in that form. 
And there are many others; for more infor- 
mation see "A Buyer's Guide to Personal 
Robots" elsewhere in this issue. 

There is a lot of satisfaction that goes 
along with building your own robot. And 
though things may be a little tough now, 
this is a brand-new field. In the near fu- 
ture, there will be standard robot buses, 
standard mechanical interfaces, and even 
a standard programming language. It 
looks as if the fun is just beginning. R-E 
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STEREO 
TV Decoder 



Are you still listening to TV in mono? Double your TV-listening pleasure 
with this stereo-TV decoder! 

STEVE SOKOLOWSKI 



STEREO SOUND— IT S THE MOST EXCITING 

thing to happen to television since color! 
Now's the lime for you to find out how 
exciting it can be. We explained what it is 
and how it works a year ago (in the Febru- 
ary and March 1985 issues of Radio- 
Electonics), Now it's time to get your 
hands dirty. Our simple, one-IC circuit 
will double your viewing pleasure, yet it 
can be built for about the cost of a single 
pre-recorded videotape. But before we 
dive in to discuss circuit operation and 
construction, let's quickly review the 
basics of MTS (Multi-channel Television 
Sound) transmission. 

Stereo-TV signals 

As with standard FM-broadcast sig- 
nals, the stereo-TV audio signal has three 
components. As shown in Fig. 1 , they are: 
the pilot signal, left -h right (L + R) audio, 
and left -right (L-R) audio. In a con- 
ventional TV receiver the L + R signal, or 
the main channel is the only one that is 
detected — it's the monaural signal that 
you normally hear through your TV's 
speaker. Note that it is a frequency- modu- 
lated (FM) signal with a 75-p.s pre-em- 
phasis, and a bandwidth of about 15 kHz. 

Just above the main channel is the pilot 
tone, which is used to alert the receiving 
circuitry that the L - R signal , or the ster- 
eo-difference subchannel is available for 
processing. The MTS pilot signal is 
15.734 kHz — the standard TV horizontal- 
scanning frequency, / H . 

As you can see in Fig. I, the L-R 
signal or stereo subchannel occupies the 
TV baseband frequency ranging from 2f H 
to 3/ H . 

MTS allows for additional subchannels 



that can be used for a number of purposes. 
One possible audio-baseband configura- 
tion is shown in Fig. 1 . That configuration 
incudes two additional subchannels: the 
SAP. or Second Audio Program, channel 
(which can be used for bilingual broad- 
casts and other program-related material) 
and the professional channel (which can 
be used for communicating with remote 
news crews, and other non- program-re- 
lated purposes.) Our stereo adapter can- 
not decode any of those additional 
subchannels. 

Stereo TV is generated in a manner 
quite similar to the manner in which 
broadcast FM is generated. As shown in 
Fig. 2, separate left and right audio inputs 
are applied, after low-pass filtering, to the 
matrix that provides the stereo sum 
(L + R) and difference (L — R) signals. 
The sum, or monophonie, signal gets the 
75-jj.s pre-emphasis; it is then clipped, 
filtered, and mixed with the difference 



signal. Rather than pre-emphasis, the 
L — R signal is processed by the dhx com- 
pressor/noise-reduction system. (See the 
article mentioned above for information 
on how thai system works.) 

Those audio signals are then mixed 
with the 15.734-kHz pilot signal, which, 
as we said above, is derived from the the 
horizontal sync. The resulting signal is 
filtered and then sent to the audio-modula- 
tion circuitry where it is modulated in the 
usual manner. 

To receive stereo TV signals, all we 
really need is a circuit that will process 
that composite- audio signal in the con- 
verse manner. The basic idea is indicated 
in Fig. 3. The "TV detector" block sepa- 
rates the sum and difference channels, 
each of which is filtered (and expanded, if 
necessary). Then the L + R and L — R sig- 
nals are applied to a matrix circuit that 
restores the original left and right chan- 
nels. At that point they're ready for ampli- 
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FIG. 1— THE MTS DISTRIBUTION OF SIGNALS provides for a monaural main channel, sub-channels 
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or computer (FSK) data. 
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C/£ MAKES THE 
WORLD OF 

ELECTRONICS 
YOURS. 



Tl oday's world is the world of electronics. 
To be part of it, you need the right kind of 
training, the kind you get from Cleveland 
Institute of Electronics, the kind that can take you 
to a fast growing career in business, aerospace, 
medicine, science, government, communica- 
tions, and more. 

Specialized training. 

You learn best from a specialist, and that's CIE. 
We're the leader in teaching electronics through 
independent study, we teach only electronics and 
we've been doing it for over 50 years. You can put 
thai experience to work for you just like more than 
25,000 CIE students are currently doing all 
around the world. 

Practical training. 

You learn best with practical training, so CIE's 
Auto-Programmed® lessons are designed to take 
you step-by-step, principle-by-principle. You also 
get valuable hands-on experience at every stage 
with sophisticated electronics tools CIE-designed 
for teaching. Our 4K RAM Microprocessor 
Training Laboratory, for example, trains you 
to work with a broad range of computers in a 
way that working with a single, stock computer 
simply can't. 

Personalized training. 

You learn best with flexible training, so we let you 
choose from a broad range of courses. You start 



with what you know, a little or a lot, and you go 
wherever you want, as far as you want. With CIE, 
you can even earn your Associate in Applied 
Science Degree in Electronics Engineering 
Technology. Of course, you set your own pace, 
and, if you ever have questions or problems, our 
instructors are only a toll-free phone call away. 

The first step is yours. 

To find out more, mail in the coupon below. Or, if 
you prefer, call toll-free 1-800-321-2155 (in Ohio, 
1-800-362-2105). We'll send you a copy of CIE's 
school catalog and a complete package of enroll- 
ment information. For your convenience, we'll 
try to have a representative contact you to answer 
your questions. 



CIE 



Cleveland Institute of Electronics 

1776 East 17th St., Cleveland. Ohio 44114 

YES! I want to get started. Send me my CIE school catalog 
including details about the Associate Degree program. 

Prim Name 



Address. 
City 



_ Slate _ 



_Apl. _ 
Zip_ 



Age. 



Area Code/Phone No. 



Checkbox for G.I. Bulletin on Educational Benefits 
□ Veteran □ Active Duty MAIL TODAY! 

OR CALL TOLL FREE 



7-800-321-2755 



(In Ohio, 1-800-362-2105) 
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FIG. 2— MTS STEREO IS GENERATED in a manner simitar to that of standard broadcast FM. MTS 
differs from broadcast FM in that it uses dbx noise-reduction, and the standard TV horizontal-scan 
frequency to generate the pilot tone. 
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FIG. 3— THE ORIGINAL LEFT- AND RIGHT-CHANNEL AUDIO SIGNALS are recovered In the matrix 
decoder after filtering and de-emphasis of both L i R and L - Ft, and after expansion of the L - R signal 
by the dbx unit. 



fication. (Note that the block diagram in 
Fig. 3 includes a SAP decoder, which our 
stereo adapter does not offer. ) 

If you're wondering how the original 
channels can be extracted from the sum 
and difference signals, examining the fol- 
lowing equations should clear things up: 

(L + R) + (L-R) = 2L 
(L + R)-(L-R) = 2R 
In other words, we can restore the left 
channel by adding the sum and difference 



signals, and we can restore the right chan- 
nel by subtracting the difference signal 
from the sum signal. At that point all we 
have to do, in order to provide usable 
stereo-TV signals, is provide power am- 
plification. So how can we extract the left- 
and right-channel signals? 

Circuit description 

The schematic of the stereo-TV de- 
coder is shown in Fig, 4. Assume for now 
that it is connected to a proper source of 



composite audio. We'll show you how to 
do that in a minute. 

The composite input signal is pre- 
amplilied by transistor Q I and is then cou- 
pled to I he high-pass lilter composed of 
C3, C4, R6, and R7. The filtered audio is 
then passed to ICI. an MC13I0P "Coil- 
less Stereo Demodulator. " That I C is nor- 
mally used to demodulate broadcast-band 
FM signals, but by changing the frequen- 
cy of its on-board VCO (Voltage Con- 
trolled Oscillator) slightly (from 19 kHz to 
15.734 kHz), we can use that 1C to detect 
stereo-TV signals. 

A block diagram of the MC1310P is 
shown in Fig. 5. Notice that the compo- 
nents connected to pin 14 control the 
VCO's frequency, hence the pilot-detect 
and carrier frequencies. For use in an FM 
receiver, the VCO would run at four times 
the 19-kHz pilot frequency (76 kHz), but 
for our application, it will run at four 
times the 15.734-kHz pilot frequency of 
stereo TV, or 62.936 kHz. 

The MC13I0P divides that master VCO 
signal by two in order to supply the 3 1 .468 
kHz carrier that is used to detect the L — R 
audio signal. The L — R signal undergoes 
normal FM detection, and at that point 
we've got two audio signals: L + R and 
L — R. The decoder block in the IC per- 
forms the addition and subtraction to pro- 
duce the separate left and right signals. 

Referring back to the schematic in Fig. 
4. RIO and CIO form a de-emphasis net- 
work that compensates for the 75- ^.s pre- 
emphasis that the left channel underwent; 
R12 and CI 1 perform the same function 
for the right channel. Now we've com- 
pletely restored the original audio sig- 
nal — almost. 

You'll recall, in Fig. 3, the dhx ex- 
pander circuit. We have provided no dbx 
expansion because dbx IC's haven't been 
released for general distribution. (They're 
available only to licensed OEM's.) So to 
provide some noise reduction (which will 
be necessary if you live in a less-than- 
ideal reception area), what we can do is 
connect our adapter to a r\on-dbx noise- 
reduction system. Alternatively, we can 
connect our adapter to a stereo system 
with a built-in noise reduction system. 
(Another possibility would be to connect 
the stereo-TV decoder to the experimental 
compander discussed in the November, 
1985 issue of Radio-Electronics — Edi- 
tor,} 

None of those solutions is perfect, so 
the stereo TV you'll receive is less than 
ideal. However, we'll get no stereo TV at 
all if we don't start building an adapter — 
so let's do it now! 

Construction 

Since we're not dealing with very high 
frequencies, the adapter can be built in 
just about any convenient manner. A PC 
board will simplify construction, though. 
so we've included a foil pattern in "PC 
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FIG. 4 — THE CIRCUIT OF OUR MTS ADAPTER Is quite simple, as shown here. The transistor provides a 
little pre- am pi if (cation for the IC {an MC1310P), which decodes the left and right audio channels. 
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RG. 5— THE MC1310P WAS DESIGNED FOR BROADCAST-FM decoding, but the stereo-TV pilot tone 
and carrier can be generated by altering the IC's VCO frequency from its nominal 76-khi value. 



Service." You can also buy a PC board 
and a kit of parts; see the Parts List for 
more information. 

Use the parts-placement diagram in 
Fig. 6 and the photo in Fig. 7 as a guide for 
mounting all components. Use a socket 
forlCl . Be sure to orient Ql correctly, and 
don't apply too much heat to the tran- 
sistor. 

In Fig. 7 you'll notice a small board to 



the right of the main PC board. That's a 
78 1 2 regulator circuit that supplies 1 2- 
volts DC for the circuit. The schematic of 
that circuit is shown in Fig, 8. The foil 
pattern for the power-supply board is also 
shown in "PC Service," and the parts- 
placement diagram is shown in Fig. 9. For 
our prototype, we used a small wall- 
mount transformer to supply AC to the 
power supply. 



PARTS LIST— MAIN BOARD 

All resistors 'A-watt, 5% unless other- 
wise noted. 

R1— 10,000 ohms, audio taper, PC- 
mount, trimmer potentiometer 

R2— 20,000 ohms, linear taper, PC- 
mount, trimmer potentiometer 

R3, R10 T R12— 4.700 ohms 

R4 — 1 megohm 

R5— 27 ohms 

R6, R7— ■ 17,000 ohms 

R8, R11— 330 ohms 

R9— 16,000 ohms 

Capacitors 

C1— 0.005 u.F, ceramic disc 

C2, C5— 0.001 |iF, ceramic disc 

C3, C4 — 330 u.F, 16 volts, electrolytic 

C6— 0.47 up, ceramic disc 

C7— 0.22 nF, ceramic disc 

C8 — 0.05 u.F, ceramic disc 

C9— 470 pF ceramic disc 

C10, C1 1—0.01 u-F, ceramic disc 

Semiconductors 

IC1— MC1310P or LM1310 or XR1310 "In- 
ductor-less" FM stereo demodulator 

Q1— 2N2222 

LED1— Standard red LED 

Note: A kit containing the main PC 
board and all parts that mount on it is 
available for $30.00 plus $1.50 for ship- 
ping and handling. Order from Del- 
Phone Industries, Inc., P. O. Box 150, 
Elmont, NY 11003. New York residents 
must add applicable sales tax. 



When you've got the PC boards as- 
sembled, check them over carefully for 
solder bridges between adjacent pads and 
traces on the PC board. And make sure 
that all polarized components — ICl, Ql, 
LED I , the electrolytic capacitors — are in- 
stalled correctly. When everything looks 
OK , it 's time to align and install the adapt- 
er. 

Alignment 

You'll need an audio oscillator and a 
frequency counter to align the adapter. 
Connect the frequency counter to the os- 
cillator and adjust the oscillator for a fre- 
quency of exactly 15.734 kHz at about Vi- 
volt p-p. Then connect the output of the 
oscillator to the input of the adapter, and 
apply power. Adjust trimmer potentiome- 
ter Rl to its center position, then adjust 
trimmer potentiometer R2 until LHD1 il- 
luminates. If you have trouble getting the 
LED to light up, adjust Rl to allow more 
signal to get through to ICl. 

If you don't have an audio oscillator 
and a frequency counter, you can align the 
adapter by connecting your adapter to a 
source of composite TV audio, as de- 
scribed below, and then tuning in a local 
station that you know is broadcasting in 
stereo. With the adapter connected to your 
stereo system, and Rl set in the center of 
its range, slowly adjust R2. Watch for the 
LED to light up, and then adjust Rl and 
R2 for best received audio. 
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FIG. 6— THE STEREO-TV DECODER'S COMPONENTS are located on the PC board as shown here. 

That completes alignment! What we 
did was simulate the 15.734-kHzpilot sig- 
nal with the audio oscillator. When the 
adapter is properly connected to a VCR or 
TV that is receiving a stereo signal, the 
LED will light up to indicate that a stereo 
signal is being received — just as the ster- 
eo indicator on a standard FM receiver 
does. 

Adapter installation 

Connecting the adapter to a source of 
composite audio is potentially the most 
difficult part of this project. We'll de- 
scribe five different possibilities. 

Don't get any ideas about using the ear- 
plug output of your TV. VCR, or radio. 




FIG. 7— YOUR STEREO-TV DECODERS PC 
BOARD should look like this after all 
components are mounted. 



AC nJ—\ 



i 

VAC 



Vc- 



T1 

12-18 VOLT 

SECONDARY 



1N40Q1 (4] 



& 


D2^< 


^03 










[CI 
7812 





1 




i 




tci 

2200.. 
i 


F 

1 


C 
i 


m C2 










Fl 

1/4 AMP 

250 VOLTS 

FIG. 8— THIS POWER SUPPLY provides plenty of power for the stereo-TV decoder. 
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FIG. 9— PARTS PLACEMENT diagram for the power supply board. 



PARTS LIST— POWER-SUPPLY 

IC1— 7812 12-volt, 1-amp regulator 

D1-D4 — 1N4001 power rectifier 

C1— 2200 nF, 25 volts, electrolytic 

C2— 0.1 p.F, monolithic 

Other components 

F1 — Vi-amp, 250 volts 

J1, J2. J3— RCA phono jack 

S1— SPST. miniature toggle 

T1 — 12-18-volt wall-mount transformer 



First, there will be too much distortion — 
you have to pick up a low-level signal. 
Second, the output will not contain the 
proper composite signal . 

VCR connection — You may simply be 
able to connect the adapter to the audio 
output on the back of your VCR. Unfor- 
tunately, the adapter will not operate cor- 
rectly with most VCR's because many 
manufacturers filter out the necessary sig- 
nals and leave only the main channel. But 
it's certainly worth a try. 

External-TV connection — If you pur- 
chased a TV recently, you may be in luck. 
If your TV has an stereo output jack, just 
connect the input of your adapter to that 
jack. 

Internal- TV connect ioi \ — Wa rn in g — 
Don't attempt this sort of connection un- 
less you are sure you know what you are 
doing and you have complete documenta- 
tion for your TV. The high voltages in 
your TV are hazardous to your health, and 
the health of your adapter! Remove the 
back of your TV and solder a shielded 
cable to the output of your set's audio 
detector. Connect the other end to the 
adapter. 

Internal -VCR connection — Warn- 
ing—Don't attempt this sort of connec- 
tion unless you are sure you know what 
you are doing and you have complete doc- 
umentation for your VCR. One mistake 
could be very expensive! As with the pre- 
vious method, locate the audio detector 
IC. Then solder one end of a shielded 
cable to that point. Connect the other end 
to the audio input of the adapter. 

Radio connection — If you have a table 
or portable radio that can receive TV au- 
dio, carefully connect one end of a 
shielded cable to the audio detector's out- 
put. Connect the other end to the adapter's 
input. 

Whichever method of installation you 
choose, connect the outputs of the adapter 
to your stereo amplifier's (or receiver's) 
auxiliary inputs and fine-tune the align- 
ment. 

Conclusions 

Stereo TV is still new, so even though 
many programs are now recorded in ster- 
eo (such as Johnny Carson and Miami 
Vice), not all stations are equipped to 
broadcast stereo audio. For a partial list- 
ing, check the back issues of Radio-Elec- 
tronics mentioned above, or call your 
local TV stations. R-E 
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AMPLIFIER 



Build this versatile amplifier and get "home stereo" sound from 
your Walkman -type cassette player or radio. It has many other applications, too! 



PORTABLE WALKMAN-TYPE STEREO CAS- 

sette players and radios are great for 
entertainment on the go, but sometimes it 
would be nice if they could be used to give 
full stereo sound — like a home hi-fi. 
Well, when used with the small, high- 
performance stereo amplifier described in 
this article, those units are capable of 
doing just that. In addition, thanks to the 
inclusion of a pair of preamplifier stages, 
the amplifier can be used with low-level 
inputs such as microphones, turntables, 
and electric guitars. It can even be wired 
up as a tiny PA system. 

About the circuit 

Figure 1 shows the schematic for the 
basic Walkman amplifier. It is designed 
around a National LM380 audio power 
amplifier IC. The gain of that low-cost IC 
is internally fixed so that it is not less than 
34 dB (50 times). A unique input stage 
allows input signals to be referenced to 
ground. The output is automatically self 
centering to one half the supply voltage. 
The output is also short-circuit proof with 
internal thermal limiting. 

With a power supply between 9 and 15 
volts, and a minimum 8-ohm load, a heat 
sink is generally not required for the de- 
sign shown. If you choose to build the 
circuit using the PC board shown in our 

•Adapted from a story that originally appeared in 

Dick Smith's "Fun ways into Electronics, Volume 
Three." 



PC Service section, a very small amount 
of heat sinking is provided by that board's 
design; the copper tracks act as thermal 
fins. Although that does not normally rep- 
resent enough heat sinking if the IC is to 
be extended to its maximum capability, 
with this design and the limited param- 
eters that the circuit operates within, that 
heat-dissipation scheme should prove suf- 
ficient. With a maximum supply of 15 
volts and an 8-ohm load, the output is 
around 1.5-watts-per-channel. The input 
stage is usable with signals from 50-mV 
to 500-mV rms. 

If the amplifier is to be used with a 
source other than a personal stereo, such 
as a phonograph or an electric guitar, 
some type of preamplifer is required. A 
suitable circuit is shown in Fig. 2. In that 
circuit, two 741 op-amps have been con- 
figured as input amplifiers. Their input 
stages have been referenced to a common 
point — half the supply voltage. That volt- 
age is derived from a voltage divider made 
up of Rl and R2, two 2.2K resistors. The 
gain of each of the 741 's has been fixed at 
21 by the input resistors {R3, R4) and the 
feedback resistors (R9, RIO). Input capac- 
itors, CI and C2, are used to filter out any 
DC component from the input signal. 

With a power supply of 12 volts, the 
quiescent current drawn by the total sys- 
tem is 30 to 35 mA. Under driven condi- 
tions, the drain could increase to 300 mA 
or more. 



Building the amplifier 

While the circuit can be built using any 
construction technique, we recommend 
using a PC board. A suitable design is 
shown in our PC Service section 
(elsewhere in this magazine). The parts- 
placement diagram for that board is 
shown in Fig. 3. Note that the board has 
been designed to accommodate both the 
power amplifier of Fig. 1 and the pre- 
amplifer of Fig. 2. All inputs and outputs 
of both amplifier stages have been made 
accessible for maximum flexibility. 

As with any project, the first step is to 
make sure that you have all of the parts on 
hand. One source for a complete kit of 
parts is given in the Parts List. Otherwise, 
you should be able to get most, if not all, 
of the parts from your favorite distributor. 

Begin construction by installing all of 
the resistors, excluding the two potenti- 
ometers. Next, install the IC's. Wc realize 
that that order of construction is a bit 
unconventional, but because of the large 
size of the electrolytics that flank some of 
the IC's, it is easier to perform the steps in 
that sequence. 

Once the IC's are in place, the capaci- 
tors should be installed. Be sure to note 
the polarity of the electrolytics and install 
them correctly. 

The only connections left are the vol- 
ume controls, R15 and R16, the input wir- 
ing, and the connection to the power 
supply. The potentiometers are panel - 
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FIG. 1— THE WALKMAN AMPLIFIER. With this simple circuit you can use your persona! stereo to drive 
standard 8-ohm speakers. 



mount units; they are mounted on the front 
panel of whatever case you house the cir- 
cuit in, and they are connected to the 
board via jumpers. 

The input wiring scheme is dictated by 
how you use the system. If you are using 
the amplifier with a Walkman-type stereo 
to drive a pair of 8-ohm speakers, only the 
power amplifier stage is used. If the input 
is a microphone, turntable, etc., the pre- 
amplifer stage will also need to be used. 
We'll look at the appropriate wiring 
schemes in more detail when we discuss 
the various applications for the amplifier. 

Once you've checked your work for 
accuracy, and you're satisfied that there 
are no solder bridges, etc. on the board, 
power can be applied to the circuit. The 
unit requires at least 9 volts at 200 mA, 
and will work with power supplies of as 
high as 12 volts. Obviously, using a 12- 
volt supply will result in higher levels of 
audio output. Suitable power supplies are 
available from a number of sources, in- 
cluding the one mentioned in the Parts 
List. 

Using the amplifier 

Normally, those miniature Walkman- 
type personal stereos can only be used 
with headphones. But if the power ampli- 
fier stage of the circuit is used, 8-ohm 



speakers can be driven from those units. 
Figure 4 shows the input wiring scheme 
that is followed when the unit is used as a 
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FIG. 2— THE PREAMP. If you wish to amplify 
low-level signals, such as the output of a turnta- 
ble, the signal will first have to be fed to the 
preamp shown here. 



personal-stereo amplifier. Note that only 
the power-amp stage is used; no connec- 
tions are made to the preamp. 

The amplifier is connected to the per- 
sonal stereo via the stereo's headphone 
jack. Thus, the input to the amplifier must 
be connected to a miniature stereo phono 
plug as shown. Note the two 33-ohm re- 
sistors connected across each channel. 
Personal- stereo outputs are designed to 
feed headphones, not amplifier/speaker 
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POWER AMP 
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CHANNEL 2 

PREAMP 

INPUT 

FIG. 3— PARTS-PLACEMENT DIAGRAM. Both the power amp and the preamp circuits are contained on 
this board. 
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combinations. Thus, those resistors are 
included in the input for impedance 
matching. Alternately, if the stereo has 
two headphone output sockets, as most 
do, you can leave one set of phones con- 
nected to the unit. Then, the 33-ohm re- 
sistors are not necessary. 



MINIATURE 

STEREO 

PLUG 




33^' 



33ft 






FIG. 4— USE THIS INPUT WIRING SCHEME 
when using the circuit to amplify the signal tram 
a personal stereo. The 33-ohm resistors are 
used for impedance matching with the personal 
stereo's headphone output. 



If the input is to be a microphone, turn- 
table, or any other low- level source, the 
preamplifer stage must be used. In that 
case, the signal source is input to the pre- 
amplifer, and the output of the preamplifer 
is fed to the power amp. If that is done, 
input signals ranging from 3.5-mV to 
100-mV rms can be accepted. 

By using the twin output stages in a 



PARTS LIST 

All resistors V* watt, 10%, unless other- 
wise noted 

R1, R2-— 2200 ohms 

R3-R8, R11, R12— 47,000 ohms 

R9, R10— 1 Megohm 

R13. R14— 2.7 ohms 

R15, R1 6—50.000 ohms, potentiometers, 
audio taper 

Capacitors 

C1, C2— 0.1 jnF, 16 volts, tantalum 

C3-C8— 2.2 uj- 16 volts, electrolytic 

C9, C10, C13, C14— 470 p.F, 16 volts, elec- 
trolytic 

C11, C12 — 0.1 p.F, ceramic disc 

C15— 100 u-F, 16 volts, electrolytic 

Semiconductors 

IC1, IC2— 741 op-amp 

IC3, IC4— LM38Q audio amplifier 

Miscellaneous: PC board, speaker, 
hook-up wire, etc. 

The following is available from Dick 
Smith Electronics, Inc., PO Box 8021, 
Redwood City, CA 94063: Kit of all 
components, including PC board, but 
excluding speakers and power supply 
(K-2667) $14.95 plus $3.00 shipping. A 
12V, 500 mA power supply (M-9555) is 
available for $6.95, plus $3 shipping ($1 
if ordered with the amp. California resi- 
dents must add 6.5% sales tax. Orders 
outside U.S. must remit U.S. funds and 
include $5 for shipping. 
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FIG. S — THE CIRCUIT can be used as a small PA amplifier If it Is wired up as shown here. The output of 
this circuit will be about 3- watts. 



"bridge" mode, the output power can be 
approximately doubled (to 3 watts). If that 
is done, the circuit can be used as a mini 
PA amplifier. 

To use the circuit for such an applica- 
tion, the speaker is connected across the 
active output points of each amplifier as 
shown in Fig. 5. Let's look at that circuit 
in a little more detail. 

In that circuit, the channel-1 preamp is 
used as an input stage with a gain of 21; it 
can accept inputs ranging from 3.5 to 100 
mV. The channel-2 preamp, however, has 
been modified (compare the circuit to the 
one shown in Fig. 2). Now, the gain of that 
stage has been reduced to unity by chang- 
ing the feedback resistor, R10, to 47K. 
That stage now acts as an inverter. That 
satisfies the requirements of the bridge 
output; that is, one input is positive-going 
while the other is negative-going. In other 
words, the inputs to the output (power 
amp) stages are 180 degrees out of phase. 
That provides twice the voltage swing 
across the 8-ohm load for a given supply, 
thereby increasing the output power by a 
factor of four over that of a single stage. 

The key factor limiting the amount of 
power that that circuit can deliver to the 



FIG. 6 — FOUR IC's comprise this simple, yet ver- 
satile amplifier. A single-channel amp with dou- 
ble-power output can be configured. 

load is power dissipation. Because of that, 
we have limited the power supply to a 
maximum of 12 volts. That, as previously 
stated, will result in a maximum power 
output of about 3-watts rms. To obtain 
more power you could attach a heatsink 
bent from a piece of copper 1.5" on aside. 
Bend two wings up at a 30° angle, leaving 
a ki-inch strip down the center. Glue the 
center — wings up — to the output IC's 
with epoxy. 

Note that in the dual configuration, 
both volume controls need to be adjusted 
equally to control the output. R-E 
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VIDEO TITLER 
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JACK FLACK 



Now that you have your video titter working 

properly, you can make it even more versatile by 

interfacing it with a home computer. 



Part 4 



WHEN WE I.FFT OFF 

last time, we prom- 
ised that we'd look at the software that 
controls the video tiller. So we'll start off 
with an overview of the titler's operating 
system, and then we'll look at how you 
can interface the titler with several popu- 
lar home computers. Since we'll be refer- 
ring back to things we described in the 
previous three installments (November 
and December 1985. and January 1986). 
you might want to have them on hand. 

The tiller's software, which is con- 
tained in IC19, a 8Kx8 EPROM. 
basically performs three functions: It ini- 
tializes the video-display processor 
(VDP), it polls the keyboard, and it ma- 
nipulates the VDP and the video RAM in 
response to keyboard inputs. Figure 18 is a 
flowchart of the operating system that fills 
in some of the details. If you'd like an 
even closer look at the software, a source 
listing is available for a nominal fee. See 
the Parts List for more details. 

One of the best features of the video 
tiller is its versatility. For example, you 
can even change its character font by 
burning a new EPROM. We'll be the first 
to admit that burning a new EPROM is not 



the easiest way to change a font — es- 
pecially if you don't have an EPROM 
burner. Fortunately, there's an easier solu- 
tion: Interface the titler with another com- 
puter. 

Why interface? 

It might seem strange to go through all 
the trouble to design a special video-titler 
computer and then turn off its micro- 
processor so that it can become another 
computer's peripheral device, it's really 
not that strange, though. 

Interfacing the titler with a home com- 
puter lets us take advantage of all the 
advanced features available on the com- 
puter for the cost of a simple interface 
adapter. And when you consider how the 
prices of home computers have dropped, 
it begins to make a lot of sense. When you 
realize that interfacing a computer to the 
titler will let you create and superimpose 
sophisticated animation, interfacing the 
titler to a computer begins to make even 
more sense. 

The interface circuit 

Figure 19 shows the pinout of the video 
titler's expansion/interface port, and Fig. 



20 is a schematic of the interface circuit 
for four popular computers: the IBM PC, 
Apple //, Commodore 64. and TRS-80 
Color Computer. Other computers can be 
interfaced with the tiller as long as you 
have similar signals available on the ex- 
pansion port. 

"The main functions of the interface cir- 
cuit are to buffer the titler's data and ad- 
dress lines and to provide compatible 
connectors for each computer. But even 
more important, the interface circuit al- 
lows the VDP to be mapped into the host 
computer's memory {or I/O) address 
space so that the host computer can access 
the VDP's registers and the video RAM 
by using PEEK and POKE commands (or 
OUT and INP commands in an IBM PC.) 

Unfortunately, we don't have the space 
here to discuss all the signals used in the 
interface circuit. You can consult the liter- 
ature available on your particular comput- 
er for more information on the bus signals 
used in the interface. However, if you're 
not interested, rest assured that if you fol- 
low the interface schematic, and use all 
the correct addresses in your programs, 
you don't really need to understand all of 
the theory. 



62 




FIG. 1B— THE OPERATING SYSTEM of the tiller 
has three basic functions. It initializes the VDP, 
polls the keyboard, and responds to the key- 
board inputs. 
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FIG. 19— THE EXPANSION-PORT PINOUT. A 34- 
conductor ribbon cable is the best way to con- 
nect to the card edge. 



Building the interface 

The interlace is considerably easier to 
build than the tiller, but there arc several 
points worth mentioning. While you can 
build the interface circuit on a prototyping 
board, custom circuit boards are being 
developed by the supplier of the video 
tiller's main board. (See the Parts List.) 
We suggest you contact them for informa- 
tion on price and availability. 

If you use a prototyping board, be care- 
ful when you route the power-supply con- 
nections. If you accidentally route + 12, 
- 5, or - 12 volts back through one of the 
tiller's bus lines, you're almost certain to 
lose a few [C's. Carefully check for shorts 
on the card edge with an ohm meter. If you 
use a ribbon cable to connect the interface 
board to the titler, be sure to mark the top 
side of the connector to remind you not to 
plug it in upside down. 

When you have the interface circuit 
complete and you're ready to try it out, 
remember these rules: Always turn off the 
computer and the titler before plugging 
the cards and cables in. And when you 
power up, always turn the titler on first! 

The VDP 

Before we start controlling the titler 
with a host computer, we have lo study 
whal we're really going to control: the 
VDP. The interface allows the VDP to be 
mapped into the memory (or I/O) address 
space of the host computer. You can then 
write BASIC programs to access the 
VDP's registers and the video RAM by 
using PEEK and POKE commands (or 
OUT and INP in an IBM PC.) 

The VDP is an extremely versatile de- 
vice that provides a number of features 
that make it easy to create and manipulate 
screen images. The VDP is also an ex- 
tremely complex device; if "you plan lo do 
any serious work, you'll want lo get your 
hands on Texas Instruments' Video Dis- 
play Processors Programmers Guide (11 
No' SPPU004), which is available from 
Texas Instruments, P.O. Box 809066, 
Dallas, TX 75380-9066. 

Figure 21 shows how the VDP image is 
made up of 35 separate planes: 32 sprite 
planes, a pattern plane, a backdrop, an 
external video plane, and a black plane. 

The planes are arranged into priorities 
so that images appearing on the lowesi- 
numbered plane will show on the screen. 
In other words, when two or more planes 
contain images at the same place on the 
screen, the plane with the highest priority 
is displayed. That makes it easy to simu- 
late 3-D effects, where objects appear to 
move in front of other objects or images. 
The "0" sprite plane has the highest pri- 
ority, the "I" sprite plane has the second 
highest, etc. The external-video plane has 
the lowest priority. 

VDP modes 

The VDP can operate in four modes: 



PARTS LIST 

Capacitors 

C1— 10 jiF, 50 volts, electrolytic 

C2-C5— 0,1 (xF, ceramic disc 

Semiconductors 

IC1— 74LS245 octal 3-state driver 

IC2-74LS367 hex buffer 

IC3— 74LS00 quad 2-input nand gate 

IC4—74LS30 8-input nand gate 

Miscellaneous: 34-conductor ribbon ca- 
ble and card-edge connector, prototype 
board (or custom PC board for your com- 
puter), etc. 

Note: IC3 and C4 are not used for Apple 
interface. IC4 and C5 are used only for 
IBM PC interlace. 

The following are available from Micro- 
Video-Technoiogy, P.O. Box 76, Chat- 
tanooga, TN 37343: Custom etched 
and drilled interface PC board, $25.00. 
(Specify your computer when order- 
ing.) Source listing of titler's operating 
system, VI. 0, S4.00 plus $2 shipping 
and handling. 



graphics mode I, graphics mode li. multi- 
color mode, and text mode. Each mode is 
table-driven and requires the video RAM 
to be configured differently. In the tiller, 
only graphics mode 11 is used. That mode 
gives you the greatest control over pixels 
and colors. 

Table 3 shows the format of data trans- 
ferred to the VDP registers and video 
RAM, and the appropriate addresses to 
use in your BASIC programs. As you can 
see in the table, two- and three-byte (step) 
operations are required, as a rule, to trans- 
fer data. For example, to write to one of 
the VDP registers, you must first send the 
register data, followed by a control byte 
that tells the VDP that the previous byte 
was register data. A "1" in Ihe Most Sig- 
nificant Bit (MSB) of the second byte 
transferred establishes that. The three 
Least Significant Bits (LSB's) of the sec- 
ond byte are used to select the register. 

Writing to and reading from the video 
RAM is done in a somewhat similar man- 
ner. The eight LSB's of the video RAM 
address are sent in the first byte. The sec- 
ond byte transferred tells the VDP that a 
video RAM address is being set up. (A 
"0" in the MSB does that.) The second 
MSB of the second byte transferred tells 
whether a read (0) from video RAM or a 
write (I) to video RAM will occur. The 
remaining 6 bits of the second byte 
provide the 6 MSB's of the video RAM 
address. Once the 2 byte set-up has oc- 
curred, you can write to or read from 
video RAM. 

One convenient feature of the VDP is 
that you can read from or write to suc- 
cessive locations in video RAM without 
further set-up. The video RAM address 
within the VDP is auto-incrementing 
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FIG, 20 — THE INTERFACE CIRCUIT. The proper bus connections are shown (or four popular comput- 
ers. Note that all the components shown are not needed for all computers. Build the version that's 
appropriate for your system. 



VIDEO TITLER ORDERING 
INFORMATION 
The following are available prepaid 
from Micro-Video-Teermology, P.O. 
Box 76, Chattanooga. TN 37343: Main 
PC board, S40.00. Programmed 
EPROM (V2.0), $25.00. Custom key- 
board, $80.00. Custom enclosure, 
$40.00. All switches, jacks and con- 
nectors, $30.00 TMS9128 VDP, $30.00. 
Partial kit (includes all of the above) 
$250. Tennessee residents must add 
appiicaple sales tax. 

The following are available from JDR 
Microdevices, 1224 South Bascom 
Ave., San Jose, CA 95128 (800) 
538-5000: All components— except 
those available from Micro-Video Tech- 
nology— $69.95 plus $2.50 for ship- 
ping. California residents must include 
applicable sales tax. 

The following is available from MFJ En- 
terprises, Inc., 921 Louisville Road, 
Starkville, MS 39759: Complete titler, 
assembled and tested with 1 year un- 
conditional guarantee, $599.95 plus $6 
shipping. (Return if not satisfied within 
30 days for refund, less shipping.) 
(600) 647-1800 (orders only) (601) 323 
5869 (Information and Mississippi or- 
ders). MasterCard and Visa accepted. 
Mississippi residents must add ap- 
plicable sales tax. 



and — as long as subsequent operations 
are consistent with the set-up (read or 
write) — you can zip through memory very 
quickly. You must, however, recognize 
certain timing requirements of the 
asynchronous data transfer. Depending on 
whether the VDP is actively displaying 
pixels (as opposed to vertical and horizon- 
tal periods), it can take as much as 8 mi- 
croseconds to transfer data. Therefore, as 
a precaution, time delays should be in- 
cluded in your software. 

VDP registers 

The VDP registers are used to select 
one of the four modes and to configure the 
video RAM accordingly. Registers con- 
tain several other parameters which deter- 
mine the size of sprites, blank the screen, 
and invoke the external-video mode. Fig- 
ure 22 shows a typical way to initialize 
those registers for graphics mode II. 

Generally, only three registers are up- 
dated after initialization. The external vid- 
eo flag (f.v) in register (bit 0) determines 
when the VDP is in the external-video 
mode. (1 = external video on; = external 
video off). Bit 6 of register 1 blanks and 
unblanks the screen. (0 = blank: 1= un- 
blank). The four LSB's of register 7 deter- 
mine the border color. 

You need to remember that the VDP 
registers are "write-only" so you'll prob- 
ably want to retain the register data in 
variables to keep track of them. 
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TABLE 3— TRANSFERRING DATA TO VRAM AND THE VDP 










TRANSFERRED DATA 








ADDRESS FOR STATEMENT 






MSB 








LSB 


"BASIC" 










Operation 
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6 


5 4 3 


2 1 





statement 


Apple II* 


C64 


COCO 


IBM PC 


Write to VDP register 






















Byte 1 data write 


D7 


D6 


D5 D4 D3 


D2 D1 


DO 
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49281 


56833 


65345 
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Byte 2 register select 


1 
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Byte 2 address setup 
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Byte 3 data write 
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DO 
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TABLE 4— VDP COLOR CODES 


Color 


Color 






Codes 






(Hex) 


TRANSPARENT 







BLACK 


1 




MEDIUM GREEN 


2 


LIGHT GREEN 


3 


DARK BLUE 


4 




LIGHT BLUE 


5 




DARK RED 


6 




CYAN 


7 




MEDIUM RED 


8 




LIGHT RED 


9 




DARK YELLOW 


A 




LIGHT YELLOW 


B 




DARK GREEN 


C 


MAGENTA 


D 


GRAY 


E 




WHITE 


F 




SPRITES 

FIG. 21— THE VDP IMAGE PLANES are arranged 
here in the order of their priority. 

Figure 23 shows how the video RAM is 
mapped under Graphics Mode II. 
Portions of the addresses of the beginning 
of each area are loaded (by the system 
software's initialization routine) into the 
appropriate VDP register during ini- 
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FIG. 22— THE VDP REGISTERS are initialized by the titler's software, and can be updated through the 
interface, if desired. For the most part, they are not registers In the microprocessor sense, but are used 
by the VDP to compute addresses for the various name, attribute, color, and pattern tables. 



tialization. They coincide with the base 
address register values in Fig. 22. 

In graphics mode II, a 256 X 192-pixel 
screen is actually made up of 768 8-bit x 8 



patterns. Figure 24 shows how those pat- 
terns are arranged in 24 rows of 32 pat- 
terns per row. Although the pattern defini- 
tions could be located almost anywhere in 
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FIG. 23— VIDEO RAM MEMORY MAP. Portions of 
the base addresses are loaded into the appro- 
priate VDP register upon Initialization by the 
system software. 
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FIG. 24— THE SCREEN DISPLAY Is made up of 
768 B-bit X 8 patterns arranged as 24 rows of 32 
patterns. 

video RAM, it is easier to arrange them in 
the order that they appear on the screen. 
That way, the addresses of the pattern 
bytes can be computed with a simple al- 
gorithm. The equation that can be used to 
compute the relative address of the first 
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700 
710 

730 



REK THIS SANPLE PROGRAM RROBUCES SIMPLE 

REM AMOTION NITH THE TITLES. 

REN (SHALL HAN WALKING ACROSS THE SCREEN) 

REM FOUR FUNCTIONS ARE DEMONSTRATED! 

REN -VDP INITIALIZATION, 

REIf -TYRE "A" TO INCREMENT BORDER COLOR. 

REM -TYPE '£■ TO ENTER/ESIT Elt. H0JJE f 

REM -AMY OTHER KEY RESTARTS THE NAN. 

REM IT IS DESIGNED TO RUN ON A 

REN TRS-80 COLOR COMPUTER. 

REM THE FOLLOWING NINOR CHANGES 

REM ARE NECESSARY TO KH 

REN THIS PPDSRAM ON OTHER COMPUTERS: 

REN C-44s V0=54832,V1=56B32, 

REN CHANEE UNE I10O TO 'SET SI*. 

REN IBM PC; V0=B16,V!=sr. OKANSE ALL 

RE* -POKE* STATEMENTS TO 'OUT', 

REM APPLE Hi V0=49290+!SLOT S It), 

REN V1M92SHISL0T X 14). 

V0"65344iREN VDP PDPT.MDBE 

V 1=45345 1 REM VDP PORT. NODE 1 

REN INITIALIZE VDR REGISTERS 

DATA 2.0,130,1,11,2,255,3,3,4,120,5,3,4.0,7 

FOR W TO B 

READ El POKE VI, D 

READ RiFQKE Vi,R W 12B 

NEIT I 

PSINT *W REGISTERS INITIALIZED* 

REN CLEAR VRAM 

PRINT 'CLEARING SRAM! I MINUTE! " 

A=0:GOSUB 1310 

FOR 1=1 TO 14384 

POKE VO.O 

HEIT I 

PRIST 'VRAM CLEARED' 

m INITIALI3E VSR NAME TABLE 

REN IN BIT MAP FORMAT 

A=1133i!fiOSUB 1310 

FOR W TO 3 

FOR J=0 TO 235 

POKE V0, J 

NEXT ] 

NEST I 

PRINT "NANE TABLE INITIALIZED' 

REM INITIALIZE SPRITE ATTRIBUTE TABLE 

A=15340:60SUB 1310 

FOR 1=1 TO 32 

POKE V0.20B 

FOR J=! TO 3 

POKE V0,0 

NEIT 3 

NEST I 

PRINT "SPRITE ATTRIBUTES INITIALIZED 1 

re" -]s: i-?.7t -*'-i : \ table 

REM miK 3 WLKIN6-MAN PATTERNS 

A=4144iS05L'B 1310 

REN SPRITE 0,:S T =A T TERN 

DSTA 1,3,3.3,1,3,3,5,15,3.3,7,7.14. 12,4 

DATA 192,140,224, 192, 128,192, 240, 21B 

DATA 192, 192,240, 112. 94,4B,0,0 

REM SPRITE 4, 2ND PATTERN 

DATA 1 3 3 1.1.1.'' 7-1 IT' U 1 



■Ef'ANSR, 



2,B,0 



730 DATA I :, 140,224, 192, 12B. !92,22«,160 
740 DATA l^.!^. 192,192.192,192, 192, 94 
750 REM SPRITE S. 3RD PATTERN 
740 DATA 1.3,3,3, 1.3,3, 5,5.3,3,?, 5,3, 3,3 

770 DATA 192,!40.224;:92,::B, 192,192,140 

780 DATA liO, 192,221,221,123.128,0, 128 

790 FOR 1=1 TO 94 

800 READ DiPKE 00, D 

B10 NEIT I 

820 PRINT 'SPRITE PATTERNS LOADED* 

B30 REM SET OP RED LINE ON SCREEN 

840 REM FOR MAN TO WALK ON 

B50 REM USE 20TH PAHERN RON. 

B60 REM MDRESS-CRW I 25;>+>COLUMN I Bl 

570 REM »sr£RN 1ST T HEN COLOR 

880 RN'20::l=0 

890 A=!Rttt2*;i)*!CL!S!iS0SU6 1310 

900 FOR h! T 254 

910 a ore '.'■'■.:" 

920 NEI' I 

91^1 ojh tULOP IS NEJ*. COLOR AJSPEv- : : 

:j ; :r» L'r:uri"--ji s^T'Efij .-"■]£ 

950 ft»''siii25iT*'.Eyai*Sl?2i6flSiJE 

940 FOR 1=1 TO 256 

9?o poke m.n 

980 NEIT I 

990 REN SETUP SPRITE NITH 

!000 RE" VERTICAL LOCATION AND BLUE COLOR 

1010 A=15360:S0SUE 1310 

1020 DATA 112,0.0,4 

1030 FOR I»i TO * 

1040 READ DiPOKE V0,D 

1050 NEST I 

1040 REN UNBLANK SCREEN 

!07C =: = ; F: AND : = :^"iNC T !R! AND 64!>AND 611 

1080 POKE Vl.RliPOKE V! . I OR 128 

1090 PRINT 'SCREE* UNBLANKED" 

1100 Ai=!NKEYt 

1110 IF Al*" THEN 1100 

1120 IP MO'E" THEN 1160 

1130 RO=(RO AND 254)DSHN0T(RQ AND 1MAND 1) 

1110 POKE V!,R0:P0KE V1.0 OR 128 

1150 PRINT "T0G6LE EST. NODE '; SOTO 1100 

1160 IF AtO'B" THEN 1210 

1170 R7=(B7 + HAND 15 

USD PRINT -INCREMENT BORDER COLOR* 

1190 POKE Vl.tffiPOffi VI. 7 OR !28iG0T0 1100 

1200 REM START op MAN WALKING 

1210 PRINT 'ANIMATION INIT5A T ED* 

1225 FCR 1=0 TO 250 STE" 2 

Ij-r^ ens 'i« ?n g s TC P ' 

1240 S*i53i!iE0S!J3 1310 

I2SC POt'E V0.!:I=U2 

1240 POKE VO.J 

1270 NEJT ; 

12B0 NEST I 

1290 PRINT 'ANIMATION COMPLETED* 

1300 60T0 1100 

1310 REN SUBROUTINE TO SETUP VDP 

1320 REM FOR ■WRITE" OPERATION 

1330 A2=INTIA/2Ji)iAl=A-IA2«256! 

!340 POKE V!, Mi POKE VI, A2 OR 64 

1350 RETURN 
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FIG. 2S— SPRITE GENERATION. One entry of the sprite attribute table Is shown here. There are 32 4- 
byte entries In the attribute table. 



byte of each pattern is: ROW X 256 + 
(COLUMN x 8). 

To fully define a pixel on the screen, the 
pattern byte is not enough — a color byte is 
needed as well . 

The color information is stored in much 
the same way as the patterns. The address 



of the color byte, however, is exactly 8192 
bytes higher than the pattern byte. The 
most significant nibble of the color byte 
defines the color of the "1" bits in the 
pattern byte, and the least significant nyb- 
ble defines the color of the "0" bits in the 
continued on page 78 
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Part 2 



IN JANUARY WE 

learned about the 
analogy between heat and electricity; we 
also learned how to calculate the sizes of 
heatsinks and forced-air cooling systems. 
We'll continue this month by discussing 
some interesting ways of dissipating heat, 
and several new means of temperature 
sensing and heat injection. We'll con- 
clude with a discussion of the vortex tube, 
an old. yet recently revitalized device 
used for neat dissipation. 

Thermoelectric devices 

Heatsinks, fans, and blowers are not 
the only devices that can be used to dissi- 
pate heat. Thermoelectric devices may 
also be used for that purpose, particularly 
when it is necessary to cool a small area. 



or even just one critical component. There 
are four physical phenomena that give rise 
to the thermoelectric effect: 

• The Seebeck effect is the EMF (elec- 
tromotive force) that arises when two dis- 
similar conductors are coupled, and each 
is maintained at a different temperature. 
That is the fundamental principle by 
which thermocouples operate. 

• The Thomson effect is the heating or 
cooling that arises in a homogeneous con- 
ductor when an electric current passes in 
the direction of the temperature gradient, 

• The Joule effect occurs when an elec- 
tric current passes through a conductor 
that is isothermal (i.e. , that maintains the 
same temperature throughout), and heat, 
called Joule heat, is generated. 

• The Peltier effect describes the effect 



an electric current has as it travels through 
the junction of two dissimilar materials: 
When current Rows in one direction, cool- 
ing occurs: when current flows in the op- 
posite direction, heating occurs. 

The Peltier Effect is probably the most 
useful in power-supply design (and in 




FIG, 8— PELTIER DEVICE dissipates heat In pro- 
portion to the amount of current flowing 
through the device. 
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FIG. 9— JOULE-THOMSON micro-refrigerator 
can cool a device to the temperature of liguid 
nitrogen in one second. 




FIG. 10— PIEZOELECTRIC FAN can cool a small 
area much more efficiently than a regular fan. 

electronics generally) because of its abil- 
ity to literally draw heat away from a semi- 
conductor. Several companies today 
produce Peltier cooling devices, such as 
that shown in Fig. 8. A Peltier device may 
be directly attached to the surface of a 
heat-producing semiconductor. Heat is 
drawn away from the semiconductor in 
proportion to the current passing through 
the Peltier device. Devices like the one 
shown cost about Sl5 in sizes large 
enough to cool a TO-3 power transistor. 
Another interesting thermoelectric de- 
vice is the Joule-Thomson cooler; two ver- 
sions of that device are shown in Figs. 9-a 
and 9-fo. That "micro-miniature re- 



frigerator" cools infrared and millimeter- 
wave detectors down to 77°K, the tem- 
perature at which nitrogen becomes liq- 
uid, can cool a device to 80°K in just one 
second. 

The piezoelectric fan 

Another interesting cooling device is 
the piezoelectrically-driven fan, like thai 
shown in Fig. 10, That device, manufac- 
tured by Piezo Electric Products (212 Du- 
rham Ave., CN-15, Metuchen, NJ 
08840), is available in both 50- and 60- 
Hz. and 220- and 117-volt models. The 
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FIG. 11— ALTERNATING CURRENT causes each 
blade of the piezo fan to distort in turn. 



ciency; the fan can move 20 CFM, but 
uses only 0.36 watts of power. 

The heat pipe 

Heat pipes range in size from furnace 
liners and smokestacks to pipe-cleaner 
size objects. As shown in Fig. 12, a heat 
pipe is a sealed metallic tube that contains 
highly compressed gas. The highly pres- 
surized and conductive tube can equally 
and uniformly distribute heat; it operates 
by principles of both condensation and 
evaporation. Heat-pipe manufacturers 
claim that the temperature difference be- 
tween the object being cooled and its sur- 
roundings may be reduced to less than 
l°C. 

A small heat pipe may fit beneath two 
adjacent rows of IC pins. If, for example, 
you had a circuit composed of a row of 
adjacent LED's, you wouldn't be able to 
use one of the more common heat ven- 
tilating devices, like the slip-on DIP heat- 
sink shown above, because the heatsink 
would obscure the front of the display, and 
therefore render it useless. A heat pipe 
would be ideal in that situation; as shown 
in Fig. 13, several heat pipes may be at- 
tached to a single PC board. One end 
would be mounted beneath the LED's, 
and the other end could be coupled to a 



CONDENSER 




HEAT OUT 



HEAT IN 
FIG. 12 — HEAT PIPE Is a sealed tube that is a highly-efficient conductor of heat. 



device is used for spot cooling, and it 
consumes about 1/15 the power of a fan 
that provides the same cooling effect. The 
piezo fan has high reliability because of 
the flexible metal blades laminated to 
thin-sheet piezo-ceramic elements, as 
shown in Fig. 1 1 . Mechanical distortion of 
the piezo elements results when an AC 
voltage is applied across them; that is 
what causes the blades to "flap." The 
highly- focused air streams produced are 
responsible for the unit's exceptional effi- 



heatsink. to aid in heat dissipation. An- 
other method of increasing heat dissipa- 
tion is by fusing a "radiator" onto the 
condenser end, as shown in Fig. 14. 

Temperature indicators 

A number of companies, including 
Omega (Box 4047, Stamford, CT 06907) 
and Telatemp (Box 5160, Fullerton, CA 
92635), make paint-on and crayon-like 
indicators, like that shown in Fig. 15, 
which may be rubbed onto any surface 
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HEAT PfPES- 
PCB 
COMPONENT SURfACE,. 




FIG. 13— HEAT PIPES may be coupled la a heat- 
sink for more efficient radiation of heat. 




FIG. 14— RADIATING FINS may also be used for 
more efficient radiation of heat with heat pipes. 




FIG. 15— THIS "TEMPILSTIK"™ changes color 
at 121"C. 



Temptlabel 
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FIG. 16— THIS "TEMPILABEL"™ provides sepa- 
rate indicators that change color at tem- 
peratures ranging from 54X to 71X. 

whose temperature is to be monitored. 
There are also stick-on temperature in- 
dicators, like those shown in Fig. 16, that 
are specifically designed to be attached to 
TO-3. TO-66, and DIP devices. 

Those indicators function by changing 
color when the temperature reaches a pre- 
specificd value. They come in two types. 
The traditional throw-away types change 
color permanently when the temperature 
reaches the trip point; they are unable to 
return to their former color when tem- 
perature later drops. 

That unfortunate "rachet" effect has 
been overcome by an LCD- (Liquid Crys- 
tal Display) type temperature indicator 
Those indicators do not use nematic crys- 
tals; rather, they use cholesteric crystals, 
which, by the way, come from the cho- 



lesterol in lamb's wool and cuttlefish. 
Those LCD indicators cost about four dol- 
lars each, and they may have as many as 
seven colors, each of which indicates an 
increment of 5 °C. There are larger indica- 
tors based on the same principle that can 




FIG. 17 — LUXTRON'S FLUOROPTIC 
THERMOMETER has both analog and digital 
outputs for peripheral devices. 




FIG, 18— A RARE-EARTH FLUOROPTIC PROBE 
can pass through the eye of an needle. 




FIG. 19— A FLUOROPTIC PROBE can also pass 
directly into a biological research specimen. 



cover whole power supplies or printed- 
cireuit boards. 

Fluoroptic measurement 

Liquid-crystal indicators are handy, but 
sometimes we need a more accurate in- 
dication of temperatuie than they can 
provide. Infrared sensors, for example, 
can provide a highly accurate measure- 
ment of temperature. Unfortunately, 
however, they must have an unobstructed 
line-of-sight to the object whose tem- 
perature is being measured. That makes it 
difficult — or impossible — to measure the 
temperature of hard-to-access locations. 

To overcome that line-of-sight require- 
ment, Luxtron (1 060 Terra Bella Ave., 
Ml. View, CA 94043) has introduced the 
Fluoroptic Thermometer shown in Fig. 
17. That device senses temperature by 
using slender optical fibers, like the one 
shown in Fig. 18. The Fluoroptic probe 
allows temperature to be determined to an 
accuracy of 0.1 °C over the range of 
-50°Cto +200°C. 

The instrument includes a built-in digi- 
tal LED display, and separate analog and 
digital outputs for operating strip-chart 
recorders. CRT displays, digital printers, 
or control instrumentation. A measure- 
ment time of one -fourth second, one sec- 
ond, or tour seconds is switch-selectable. 
The Fluoroptic probe has several charac- 
teristics that make it especially useful in 
measuring temperature: 

• The probe does not heat up from micro- 
wave or RF fields, nor does it distort or 
perturb the heating field. 

• The probe is not conductive electrically 
or thermally. 

• The long, smooth sensor is easily inser- 
ted into the body of a research specimen, 
as shown in Fig. 19. 

• The probe is sheathed with a highly 
inert jacket that ensures chemical neu- 
trality, and that also allows the probe to be 
gas-sterilized, or to be sterilized in an 
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FIG. 20— THE CONNECTOR END OF THE FLUOROPTIC PROBE is shown at a, and the sensing end at b. g 
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autoclave (an instrument that uses high- 
pressure steam to accomplish steriliza- 
tion). 

• The probe's low thermal inertia allows 
readings to be obtained in seconds. 

• Calibration is intrinsic to the phosphor 
used. Probes need not be calibrated indi- 
vidually, and, since temperature is deter- 
mined by comparing the relative 
intensities of different colors, the system 
is immune to changes in illumination that 
might otherwise be interpreted as changes 
in temperature. 

The Ftuoroptic probe 

The probe shown in Fig. 20 has a diam- 
eter of approximately 0.7 mm, and it con- 
tains a small amount (10 micrograms) of 
europium-activated gadolinium oxy- 
zulhde (a rare-earth phosphor) affixed to 
its end. 

A high-intensity tungsten-halogen 
lamp sends ultraviolet (UV) light along 
the fiber to the tip of the sensor, where that 
light excites the phosphor. That excitation 
causes visible light to be emitted, and that 
light returns to the instrument via the 
same fiber. Then, as shown in Fig. 21, that 
light is sent by a beam splitter through two 
separate optical channels where the two 
wavelengths of interest are isolated by fil- 
ters and detected by silicon photodiodes. 
The signals from the photodiodes are am- 
plified, averaged, and converted to digital 
signals. The averaging time is switch-se- 
lectable. 

The system microprocessor calculates 
the ratio of the two averaged signals, and 
determines the corresponding tem- 
perature from a look-up table stored in 



read-only memory (ROM). The micro- 
processor formats the temperature data for 
the front-panel display, the analog output, 
and the RS-232C output. 

The factor that limits the length of the 
transmission fiber is the amount of excita- 
tion-radiation that is dissipated due to 
transmission losses in the fiber itself. Ex- 
isting fibers can extend to 100 meters. 
Longer fibers — into the kilometer 
range — could be manufactured if the 
phosphor were excited by visible (blue) 
radiation, or by electrons, or by alpha 
particles from radioactive materials con- 
tained within the sensor. Now that we've 
got some idea of how the Fluordptic sys- 
tem works, let's see what can be done with 
it. 

Applications 

To maintain a safe and efficient power- 
distribution system, the electric-power in- 
dustry monitors the temperature of gener- 
ators, transformers, and power-distribu- 
tion equipment. The use of thermocou- 
ples and thermistors is generally not 
practical, because their outputs may be 
affected by the high- intensity electrical 
and magnetic fields that are present. Fluo- 
roptic probes are not affected by those 
fields, and they may provide an easy solu- 
tion to what has been a tough problem. 

F.liioroptic technology can also be used 
to implement a non-contact sensor. In 
such a system, a spot of phosphor is affix- 
ed to a rotating machine. Then an optical 
fiber (or a fixed-lens system) senses the 
temperature of the rotating part from a 
distance. Corrective measures, if neces- 
sary, can then be taken. 
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Other possible applications include mi- 
crowave food processing, lamination of 
wood, forming of plastics, cancer therapy, 
and anywhere that an accurate, non-con- 
tact measurement of temperature must be 
made. The ultimate development in non- 
contact sensors might be the throw-away 
sensor. Possible uses include phosphor 
sensors painted directly on microwave 
food pouches, and phosphor beads pack- 
aged for use in clinical chemistry. 




FIG. 21— BLOCK DIAGRAM OF THE FLUOROPTIC THERMOMETER is shown here. Note that a single 
optical fiber transmits excitation energy to the probe as well as the resultant signal from it. 



FIG. 22— SEMICONDUCTOR HEAT-SENSOR 
provides DC-voltage output that is directly pro- 
portional to temperature. 

Direct- contact probe 

Admittedly, Fluoropiic temperature 
measurement is a fairly exotic method of 
measuring temperature, so probes that 
rely on direct contact to measure tem- 
perature are still useful in many applica- 
tions. The device shown in Fig. 22, a 
Hewlett-Packard (3000 Hanovc"r Street, 
Palo Alto, CA 94304) model 10023 A, is a 
semiconductor device that produces an 
output voltage that is directly proportional 
to the temperature it senses. The device is 
connected to a DVM whose display 
provides an indication of temperature di- 
rectly either in degrees Fahrenheit or in 
degrees Celsius. 

Heating probe 

You can use a small, hand -he Id probe 
not only for measuring temperature, but 
also for controlling it. For example, MTl 
(Micro-Technical Industries, 23666 
Birtcher Dr. B. Lake Forest CA 92630) 
markets several "Thermo -probes" for the 
test-bench and the production-line, as 
shown in Fig. 23. Those probes allow you 
to heat — in circuit — specific transistors, 
lC's, or other electronic components, 
without using expensive, cumbersome 
ovens or heat chambers. 

The bench model applies heat that is 
accurate to + 3°C over the range of 
+ 25 D C to +250°C. and the production 
model achieves the same accuracy over 
the range of + 25°C to + 225°C. A relia- 
ble, solid-slate controller continuously 
monitors the probe's temperature and reg- 
ulates that temperature to the value set by 
the control knob. It takes 35 to 40 sec- 
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FIG. 23— THERMO-PROBE CAN SUPPLY PRECISELY-CONTROLLED TEMPERATURE. The produc- 
tion-line model is shown here; a test-bench model is also available. 



The basic operating principle of the 
vortex tube is illustrated in Fig. 25-a, and 
an exploded view of an actual vortex tube 
is shown in Fig. 25-b. High-pressure air is 
forced through the inlet to the generator. 
That air then enters the body assembly, 
where it loses pressure as it expands and 
attains a velocity near the speed of sound. 

That low-pressure, high- velocity air 
then enters the hot tube. The air does not 
enter the cold tube because the opening to 
the hot tube is larger than the opening to 
the cold tube (the diaphragm). Cen- 
trifugal force then keeps the air near the 
inside surface of the hot tube as it moves 
toward the control valve at the end. 

By the time that hot air reaches the 
valve, it has a pressure that is less than the 
exit pressure at the nozzles, but that is 
greater than atmospheric pressure (as- 
suming that the cold outlet at the opposite 




FIG. 24— VORTEX TUBE has no moving parts, 
yet it is a very efficient cooling device. 

onds, depending on the model, to bring 
the probe to the specified setting from 
ambient temperature. Tips are available 
that fit most common electronic compo- 
nents; custom tips are also available. 

The vortex tube 

Now let's switch gears and return to 
talking about heat dissipation, and, in par- 
ticular, the mostly unknown vortex tube, 
an example of which is shown in Fig. 24. 
Unlike traditional cooling devices, the 
vortex tube uses no electricity or water, 
and it creates no vibration or EMI (Elec- 
tromagnet ic /nterference). The vortex 
tube has no moving parts, and it requires 
only a source of clean, compressed air to 
produce powerful cooling effects. The 
vortex tube operates on the principle that, 
when a compressed gas expands through 
an orifice, the gas cools. 

The vortex tube was discovered by 
French physicist Georges Ranque. 
However, upon describing his discovery to 
a French scientific society, he was met 
with disbelief. Several years later, 
Rudolph Hilsch. a German scientist, dis- 
covered Ranque 's work; Hilsch subse- 
quently revived interest in the device. It is 
interesting to note that vortex tubes made 
of pure silver were found in German labo- 
ratories by the Allies at the end of World 
War II. Their intended use was never dis- 
covered! 



end of the tube is at atmospheric pres- 
sure). The pressure just inside the control 
valve is always greater than the cold outlet 
pressure. 

The position of the control valve deter- 
mines how much air leaves at the hot end. 
For proper hot-cold separation, the valve 
must allow only part of the air to escape. 
The remaining air is then forced through 
the center of the hot tube, the generation 
chamber, and finally the diaphragm, after 
which it exits at the cold outlet. 

The original stream of air in the hot 
tube did not travel through the center of 
the tube because of the centrifugal force 
of the pressurized inlet air. That is how the 
path for the inner stream is created. And 
that, in conjuction with the pressure dif- 
ference between the control valve outlet 
and the cold outlet, is the reason that there 
are two distinct spinning streams, one in- 
side the other, that move in opposite direc- 
tions through the hot tube. 

Now that we understand how air flows 
through the vortex tube, let's examine the 
reason why the hot air becomes hot and 
the cold air becomes cold. As we said, the 
outer ring of air moves through the vortex 
tube toward the hot end, and the inner core 
of air moves toward the cold end. Both 
streams of air are rotating in the same 
direction. More important, both streams 
of air are rotating at the same angular 
velocity. That is because intense tur- 
bulence at the boundary between the two 
streams locks them into a single mass, so 
far as rotational movement is concerned. 

The proper term for the inner stream 
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FIG. 25— VORTEX TUBE'S PRINCIPLE OF OPERATION is shown at a, and an exploded view of an 
actual vortex tube Is shown at b. 
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would be a forced vortex, which is dis- 
tinguished from a free vortex, in thai the 
rotational movement of a forced vortex is 
controlled by an outside influence rather 
than by the principle of the conservation 
of angular momentum. In the case of the 
vortex tube, the outer (hot) stream forces 
the inner (cold) stream to rotate at a con- 
slant angular velocity. 

By contrast, angular momentum is 
conserved in. for example, a bathtub 
whirlpool, which is a free vortex. The 
linear velocity of any particle in a free 
vortex is inversely proportional to its radi- 
us. So, in moving from a radius of one 
unit to a drain at a radius of 1/2 unit, a 
particle increases its linear (tangential) 
velocity by a factor of two. In a forced 
vortex with constant angular velocity, lin- 
ear velocity decreases by half an a particle 
moves from a radius of I unit to a drain at a 
radius of 1/2 unit. 




FIG. 28— INDUSTRIAL TV CAMERA is cooled by a vortex tube. This camera can operate in environ- 
ments with temperatures as high as 200 F. 



Therefore panicles enter the drain of a 
free vortex with four times the linear ve- 
locity of a forced vortex. Kinetic energy is 
proportional to the square of linear ve- 
locity, so particles entering the drain of a 
forced vortex have I/I6th the kinetic ener- 
gy of a free vortex. 




FIG. 26— VORTEX TUBES come in several different sizes. 




FIG. 27— A THERMOSTAT may be an integral 
part of a vortex tube. 



Where does that excess energy go? 
Therein lies the secret of the vortex tube. 
That energy leaves the inner core as heal! 
And that heat is transmitted to the outer air 
stream. So why isn't the outer layer heated 
by the same amount that the inner layer is 
cooled, leaving no net cooling effect? 

Keep in mind thai the outer stream's 
rate of flow is always greater than thai of 
the inner stream, since part of the outer 
stream is discharged at the hot valve. If 
the amount of heal leaving the inner 
stream equals the amount of heat gained 
by the outer stream, the temperature drop 
of ihe inner stream must be greater lhan 
the temperature gain of the outer stream 
because its mass rate of flow is smaller. 
And thai is the origin of the vortex lube's 
surprising cooling ability. 



Real-world vortex tubes 

Several examples of actual vortex tubes 
are shown in Fig. 26. Tubes of various 
sizes can be useful in providing different 
amounts of cooling. Some vortex tubes 
have built-in mechanical thermostats, as 
shown in Fig. 27. Vortec Corporation 
(10125 Carver Road. Cincinnati! . OH 
45242) manufactures a number of dif- 
ferent vortex tubes, and that company 
sells several kits for experimenting wiih 
them. 

A commercial application of a vortex 
tube is shown in Fig. 28. The device 
shown is an industrial television camera 
thai can be used without damage in en- 
vironments with temperatures as high a: 
200T. The air coupled through the hose: 
connected to the front of the housing 
provides the vortex cooling effect. 

Conclusions 

We have covered a lot of ground in this 
two-part article on heal and electronics. 
Last month we examined ways of control- 
ling heat in electronics devices, par- 
ticularly semiconductors. As we learned, 
heat flows by means of conduction, radia- 
tion and convection; all three must be 
taken into account when designing heat- 
ventilating systems. The analogy between 
the flow of heat and Ihe flow of electricity 
allows heatsink area and air-flow require- 
ments to be calculated easily. 

This month we have examined several 
new devices that provide creative solu- 
tions to difficult heat- flow problems, and 
we mentioned several modern methods of 
temperature indication. We ihen dis- 
cussed Luxtron's Fluoroptic thermometer 
and several probes used for both sensing 
heat and controlling il. lb bring things to 
a close we then discussed vonex tubes in 
deplh. 

We hope that, by applying what you 
have learned here, your next design — 
whether it be a 7805 regulator circuit or a 
high-current power supply — should func- 
tion much better. 

We would like to thank TAB Books for 
granting permission to quote portions of 
TAB book number 1557; thanks also goes 
to National Semiconductor and Fairchild 
Semiconductor for permission to re- 
produce copyrighted material . R-E 
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Repairing 
Compact Disc Players 



JOHN LENK 



Compact disc players are the most exciting development in audio in years. 
In this article we 'II show you how those devices work, and how you can 
repair them when something goes wrong. 



Part5 



PREVIOUSLY, WE VE 

covered many dif- 
ferent types of CD-player failures, and 
their likely causes. But there are still a few 
that we haven't looked at. Let's pick up 
where we left off. 

4. Pickup does not focus properly. 
Figure 29 is the troubleshooting diagram. 
When play first begins, the focus actuator 
coil receives a focus up-down (fud) signal 
from IC30I through 1C101 and IC102, 
Those rUD pulses move the focus actuator 
up and down two or three times as neces- 
sary to focus the beam on the disc. Once 
focus is obtained, a focus-ok (fok) signal 



is generated by iC601 and applied to both 
IC301 and IC101. If IC301 does not re- 
ceive an fok signal after two or three tries, 
it shuts the system down and play stops 
(turntable off, pickup moves to inner-lim- 
it). On most players, that also occurs if 
there is no disc in place. 

If focus is obtained, the focus error 
(fer) signal from IC601 is applied to the 
focus actuator through IC101 and IC102. 
The fer signal keeps the pickup focused 
on the disc. On most players, when the 
pickup reaches the outer limit, focus is 
lost, the fok signal is removed, and IC301 
shuts down the system. 



If you suspect problems in the automat- 
ic focus (AF), install a disc, select play, 
and check that the pickup moves up and 
down two or three times, and then settles 
down. If not, check the laser (and adjust 
the laser if necessary). Then make a quick 
check of the lens actuator coils. Here's 
how; 

Measure the resistance of focus and 
tracking coils with an ohmmeter. Typ- 
ically, the resistance of the focus coil is 
about 20 ohms, while the resistance of the 
tracking coil is 4 ohms. Actual resistance 
depends on the pickup. However, if you 
get an open, a short, or a resistance that is 
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way off, the actuator is suspect. On some 
players, you can see a slight movement of 
the actuator when the ohmmeter is con- 
nected to the coils. 

If the coil appears good, and the prob- 
lem can not be corrected by adjustment, 
check the focus servo as follows. 
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FIG, 29— THIS DIAGRAM should be used to help 
track down the cause of focusing problems. 

If the fud pulses are not present just 
after play is selected, suspect IC301. 
Check for pulses at pin 50 of IC301, pins 
35 and 36 of IC101 , pins 6 and 7 of IC102 , 
and at the coil. 

Next, check for fok signals at pin 34 of 
IC101, pin 13 of IC301, and pin 8 of 601. 
(If the fok signals are not present, IC301 
should shut the system down.) If the fok 
signals are absent at pin 8 of IC601, sus- 
pect IC601, or possibly the four pickup 
photodiodes. Also, the fok signal is not 
generated unless the lasw signal is ap- 
plied to pin 9 of IC601, 

Next check for fer signals at pins 6 and 
7 of IC601 . If fer signals are present at 
pin 6, but not at pin 7, suspect IC102. If 
fer signals are absent at pin 6, suspect 
IC601, or possibly the photodiodes. 

If you suspect the signal/ focus pho- 
todiodes, monitor the efm signal at TPI3 
(tdet). If efm is good, it is reasonable to 
assume that all four photodiodes are 
« good. 

9 5. Pickup does not track properly. 
O Figure 30 is the troubleshooting diagram. 
fE In most players, it is very difficult to sepa- 
fr] rate tracking and focus servo problems. 
jjj For example, unless there is an fok signal 
O applied to IC101 , the tracking error (ter) 
g signal does not pass to the tracking actu- 
<r ator. Both the focus and tracking servos 
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FIG. 30— BEFORE DECIDING that the servo IC (IC101) Is bad, be sure that that all of the Inputs to that 
device are okay (consult the service manual for the player for more details). 



lems with adjustment. Next, make a 
quick check of the tracking actuator coil. 
Then see if the pickup moves to the inner 
limit when power is first applied. (That 
confirms that the pickup motor, reset cir- 
cuit, and the basic servo is good.) If the 
motor and coil are good, and adjustments 
do not correct the problem, check the fol- 
lowing: 

Trace the ter signal from its source to 
the tracking actuator coil and pickup 
motor. (Note that ter is not applied to the 
pickup motor in all players.) If the ter 
signal does not reach 1C102, ICIOI is usu- 
ally at fault. However, before you pull 
IC101, remember that IC101 must receive 
a number of signals before ter can pass. 
Two such signals are fok and tsw, (In 
some players, the ter signals are jilso 
analyzed for errors in IC101.) If fok or 
tsw are absent or abnormal, or if there are 
excessive errors in the ter signals, ICIOI 
is cut off and ter signals do not pass. So 
always check the signals and voltages at 
the pins of IC101 (using the service man- 
ual values) before you decide ICIOI is 
bad. 

6. Disc motor (turntable) does not 
rotate properly. Figure 31 is the trou- 
bleshooting diagram. It is easy to tell if 
the turntable is not spinning, and you can 
usually pin down the cause of such total 
failure. For example, you can easily check 
for dmca and dmcb drive signals to the 
motor windings. The problem is not quite 
that simple if the motor rotates, but you 
are not sure of the correct speed (es- 
pecially since the motor speed is con- 
stantly changing). You must rely on 
waveform measurements and adjust- 
ments. So the first step in disc motor cir- 
cuit troubleshooting is to perform the 
adjustments. However, before you decide 
there is a problem in the disc motor con- 
trol circuits, consider the following. 
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FIG. 31— WHILE IT'S EASY to tell whether or not 
a turntable motor Is working at all, It Is more 
difficult to determine whether or not it Is work- 
ing correctly. If not, use this diagram to find the 
cause. 

use the laser beam as a source of error 
signal (although different photodiodes are 
used). To make it worse, ter is also used 
by the pickup motor as a fine speed con- 
trol (that takes place in IC101). If ter is 
lost, both the radial tracking coil and the 
pickup motor have no control signals. Ei- 
ther condition can produce symptoms of 
improper tracking. 
First try to correct any tracking prob- 
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FIG. 32— A FAULTY signal-processing module can cause a variety of audio and motor-control prob- 
lems. 
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FIG, 33 — WHEN TROUBLESHOOTING the audio circuits, bs sure to check for an erroneous muting 
signal from the microprocessor. Such a signal can prevent the audio signal from reaching the unit's 
outputs. 



The dmsw, clvh, and rot signals must 
come from the system microprocessor, 
1C301, before 1C402 will apply disc 
motor signals to IC201. In most players, if 
IC301 does not get an fok (and possibly a 
tok signal) from the focus and tracking 
circuits, the dmsw, clvh, and rot signals 
are set to prevent IC402 and IC20I from 
passing the pref, pwm, and pd signals to 
the motor. Typically, both dmsw and 
clvh are made low to turn on the disc 
motor when play is selected; and rot 



goes low about one second later. If all 
three signals remain high after play is 
selected, check for fok and tok to IC301. 
If only one of the three signals is abnor- 
mal, IC301 is most likely at fault. 

If you get the dmca and dmcb drive 
signals, and the motor is turning (indicat- 
ing that dmsw, rot, and clvh signals are 
good), but you are unable to set the output 
levels as described, check all of the wave- 
forms associated with disc motor control 
as follows; 



Check pwm, pref, and pd from IC402. 
If any are absent or abnormal, suspect 
IC402. Next, trace the signals between 
IC201 and the motor. Suspect IC201 if any 
or all signals are abnormal. If all signals 
appear to be normal (check the service 
manual for waveforms and amplitude), 
suspect the disc motor (probably the Hall 
elements, but possibly the windings). 

Also note that pref is applied to IC601, 
along with the dslc signal from IC402, to 
form the efms signal, which is returned to 
IC402. If efms is absent, IC402 does not 
produce pref, pwm, and pd signals. If 
efms is absent, you will also have several 
other problems. You can make a quick 
check of efms by comparing the signals at 
TP1 (psync) and TP3 (async) using a 
dual-trace scope; both signals should be 
synchronized. If not, or if either signal is 
missing, suspect IC402, 

In any player, the disc-motor control 
circuits are closely related to the signal 
processing circuits. A failure in signal 
processing can appear as a failure in disc 
motor control. So if you are unable to 
locate a problem in the disc motor, check 
the signal processing circuits. 

7. Signal processing circuit prob- 
lems. Figure 32 is the troubleshooting di- 
agram. A failure in signal processing can 
cause a variety of failure symptoms in 
both audio and disc-motor control cir- 
cuits. Likewise, a failure in system con- 
trol can appear as a failure in signal 
processing. From a practical standpoint, 
there is no sure-fire way to tell if the prob- 
lem is in signal-processing, system-con- 
trol, disc-motor, or audio signals. 
However, there are checks that will help 
pin down the problem. 

First off, check for audio at the D/A 
converter output (pin 17 of IC403). You 
should get both left and right-channel low- 
level audio. If you get no audio at that 
point, suspect signal processing. If there 
is measurable audio at that pin, the prob- 
lem is likely in the audio circuits. 

Next, if there are excessive audio drop- 
outs, and the front-panel indications are 
not normal, the problem is likely in signal 
processing. Check all of the waveforms to 
and from the signal processing circuits 
shown in the service literature. Pay par- 
ticular attention to the following (using 
Fig, 32 as a guide). 

Check for a 4.3218-MHz signal at TP2 
(mck) of the signal-processing module. If 
that signal is missing, suspect the clock, 
IC401, as well as the signal-processing 
module itself. Check TP1 (psync) and 
TP2 (async) for 7.35-kHz signals. The 
async should be present only during 
play, but psync should be available in 
both stop and play. 

Make certain that pref and dslc are 

supplied to IC601, and returned to the 

signal-processing module as squarewave 

efms signals. If efms is missing, check 

continued on page 78 
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ONE OF THE MOST ATTRACTIVE FEATURES 

of TV servicing is its similarity to detec- 
tive work. One picks up a clue, and then 
forms a theory. He then follows that theo- 
ry to its ultimate conclusion. If, along the 
way, he finds that the direction he's going 
in is not bringing him closer to a solution, 
he studies the case again, picking up an- 
other clue that may take him in a different 
direction. Like a good detective, if the 
technician stays with the "case" long 
enough, he will eventually "catch the 
culprit. " Some may feel that the preced- 
ing metaphor streteches the point a bit, 
but anyone who's been faced with a par- 
ticularly difficult troubleshooting prob- 
lem will tell you that it is appropriate. 
Let's look at a few examples. 



Some TV troubleshooting 
problems can drive even an 
experienced technician 
crazy. 

FRANK A. SALERNO 



A change in direction 

Our first example deals with a Zenith 
19CC19Z chassis with an open 2.7-amp 
fuse. When a new fuse was installed, and 
the set turned on, the 19CG3 damper-tube 
plates began to glow red. That, of course, 
meant that the tube was drawing heavy 
current. The plug was quickly pulled, but 
not before the fuse had blown again. 

Some preliminary checks revealed that 
the 24-volt Zener diode, CR212 (see fig. 
I), was shorted . That diode is supposed to 
keep the 24- volt supply at a constant level. 
That finding lead to the theory that, since 
there was no 24 volts, the horizontal os- 
cillator became disabled, causing exces- 
sive current flow through the output tube, 
resulting in an overheating damper tube. 

Confidently, the Zener diode was 
changed and the set turned on. Naturally, 
the 19CG3 began to glow red again, and in 
short order, the fuse blew. Oh, yes, the 
new Zener was also gone. With that, the 
set was taken to the shop. 

Once there, the first step was to see 
what was going on in the 24-volt supply. 
After removing the Zener, a voltmeter was 
clipped to the 24-volt line. At turn-on, the 
meter read 24 volts and continued to do so 
until the tubes warmed up and began to 
conduct. As the damper developed its first 
blush, the meter moved up to 26 volts. As 
the glow deepened, the meter moved 
higher and higher. At 32-volts, the plug 







was yanked to prevent any further 
damage. 

It was obvious that we would need to 
follow a different path to track down the 
cause of the failure. Our tests revealed that 
it was not the 24-volt supply that was 
draining the output circuit. Instead, 
something in the damper circuit was driv- 
ing up the 24-volt line. Investigating fur- 
ther, a low resistance reading from the 
19CG3 cathode to ground turned up a 
shorted pincushion transformer. What was 
apparently happening here was that the 
saturated current in the main B+ supply 
created a higher AC input to the 24-volt 
supply. A new transformer corrected the 
problem. 
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FIG. 1— THE 24-VOLT ZENER, CR212, In this set 
wa s repeated ly bl owi n g . Th e ca u se t u rn e d ou t to 
be a shorted pincushion transformer. 

Short picture 

A Sony KVI201 demonstrated that the 
smoke and the fire can sometimes be in 
two different places. The set lacked ver- 
tical size, showing just a third of the pic- 
ture across the screen; no foldover, no 
distortion — just a short picture. The first 
step, of course, was to take voltage mea- 
surements. Those measurements showed 
just the opposite of what was expected. 
The voltages on the collectors of both the 
driver and the bottom output transistors 
were almost twice what they should have 
been. That seemed odd since in a case of 
insufficient sweep you would expect 
lower than normal' voltages, not higher 
than normal ones. Nevertheless, tracing 
back to the source of those two voltages 
led to the regulated 1 30- volt supply, which 
was also reading high. The cause was a 
shorted regulator transistor. 

Putting in a new regulator brought these 
questionable readings back to normal . but 
it had no effect on the picture size. Con- 
sidering what we've just said, that was not 
too surprising a result. 

Next, an oscilloscope was used to take 
measurements around the driver and out- 
put transistors. The measurements 
matched those called for on the sche- 
matic: 115-volts p-p at the driver collector 
and 1 25- volts p-p at the input to the deflec- 
tion yoke. Yet, though those two readings 
were fine, the picture was far from it. 

Suddenly, a ihought occurred. It was 
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after turn on. 



true that the two key waveforms viewed 
before were right on the button, but those 
tests were performed with both the height 
and linearity controls cranked up to their 
maximum. Where was the reserve power? 
It was time to take a closer look at the 
oscillator. That stage is independent of the 
two controls. Sure enough, though the 
schematic called for 4.5-volts p-p at the 
collector, the reading there was only 2.5- 
volts p-p. DC voltage ai the collector 
should have been 13; the reading was 7. 
Tracing those voltages back led this time 
to the 1 8- volt scan-derived supply. It was 
low, and for good reason — the 1 8- volt rec- 
tifier was open (see Fig. 2). 

Briefly, the scan-derived supply works 
like this: At the moment that the on-off 
switch is turned on, a voltage pulse that is 
sufficient to get the horizontal oscillator 
going is generated. The output transistor 
then amplifies the oscillator signal, caus- 
ing the flyback transformer to generate 
high voltage pulses. Several of those 
pulses are tapped off the flyback and rec- 
tified. Those rectified voltages are then 
used to supply power to different sections 
of the receiver. 

The 18-volt rectifier is a critical compo- 
nent in this case because its output is fed 
back to the oscillator to sustain operation. 
Without that 18 volts, the oscillator will 
not operate because the pulse that gets it 
going in the first place is there only at turn 
on. 

The wayward capacitor 

Our next case deals with an RCA 
CTC97 whose horizontal frequency was 
way off, causing a loss of sync. While that 
could be caused by an oscillator problem, 
there is another possibility. In many RCA 
models, when there is an excessive high 
voltage condition, an overvoltage protec- 
tion circuit goes into conduction and 
throws the oscillator off. The circuit is put 
there to satisfy HEW regulations limiting 
X-ray exposure. Should the high-voltage 
(nominally about 26 kilovolts) go too 
high, causing excessive radiation, the cir- 
cuit renders the TV inoperable. 

To isolate the cause of the problem , the 
protection circuit needs to be disabled. 



That is done by shorting point a (see Fig. 
3) to ground. If doing so restores the hori- 
zontal sync, it is safe to assume that the set 
is in overvoltage shutdown. In the case 
under discussion, sync was not restored, 
so the oscillator circuit itself was suspect. 

Using that magnificent piece of test 
equipment in a can, circuit cooler,, the 
AFC transistor was sprayed. Instantly, the 
picture slid into place. A replacement 
transistor was installed, the set was tested 
for a day, and then delivered. 

As you might guess, two days later the 
set was back. In the shop, the same routine 
was followed. After first clearing the pro- 
tection circuit, the AFC transistor was 
sprayed with circuit cooler and again, 
wiihout a moments's hesitation, the pic- 
ture locked righi in. This time, a direct 
RCA replacement was used. 

After two days of testing and two more 
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FIG. 3— THIS SHUT-DOWN CIRCUIT cuts off op- 
eration In the event of an excessive high-voltage 
condition. 




FIG. 4— THROUGH TRIAL AND ERROR, capaci- 
tor C3146 was found to be the one that most 
affected frequency. Replacing It cured the prob- 
lem. 

days in the customer's honie, the set was 
back a third time. Now, though, the AFC 
transistor was not so compliant. Instead, 
it seemed that everything had become 
temperature sensitive. This was one of 
those times that circuit cooler would not 
do the trick. 

Instead, it was time to resort to the 
process of elimination. Studying the 
schematic, those capacitors that would 
most affect frequency were singled out. 
By bridging each one in turn with a sepa- 
rate low- valued unit, the most critical one § 
was found to be C3146 (see Fig. 4). As that ^ 
was as good a place to start as any, that i 
capacitor was replaced. The set has 5 
worked fine ever since. R-E §j 
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continued from page 75 



for high-frequency efm signals at pin 20 
of IC601. 

Check all signals (rot, clvh, etc.) be- 
tween IC301 and the signal-processing 
module as shown in Fig. 32. It is not 
practical to analyze the waveforms of 
those signals. However, if you can view a 
data stream on each line with a scope, it is 
reasonable to assume that the signal is 
correct. If one or more of those signals is 
missing, suspect IC301, the signal-pro- 
cessing module, or both. Remember that 
a signal from 1C301 can depend oh a sig- 
nal from the signal-processing module, 
and vice versa. So you may have to re^ 
place both the IC and the module to find 
the problem. Also remember that 1C301 
may not produce the required signals un- 
less fok, tok, etc., are applied to it. 

Before you pull the signal-processing 
module, check TP6 (tci) and TP7 (re;). 
Both of those test points (which indicate 
the accuracy of the CI- and C2-decoding 
processes within the signal-processing 
module) should produce a 7.35-kHz sig- 
nal during stop, but then drop to 200 Hz or 
less when play is selected. It "not, suspect 
the signal-processing module. Next, 
check TPll (sir) and TP9 (efr) which 
indicate the accuracy of the sync and de- 
tection functions within the signal-pro- 
cessing module. During play, bi-r should 
always be zero, except during groove 
skipping. During play, efr may produce 
a signal, but at a frequency below 50 Hz. 

8, Audio circuit problems. Figure 33 
is the troubleshooting diagram. The first 
check of the audio circuits is to monitor 
the output of the D/A converter (pin 17 of 
IC406). Next, check the sample -and- ho Id 
shr and shl signals from the signal-pro- 
cessing module. If the shr and shl 
signals are present, and there is audio at 
pin 17 of 1C406, trace the audio signal 
from 1C406 to the rear-panel jacks. 

Also look for any muting or emphasis 
signals from the system microprocessor, 
IC601 , and/or the signal-processing mod- 
ule. For example, if muj from IC601 is 
low, 0502 does not conduct, and RY502 
remains open. That prevents audio from 
passing to the output. 

Operating problems 

We will not go into programming and 
operating problems in this article. Such 
problems usually start with the system 
c/) microprocessor, or possibly the front-pan- 
^ el wiring. For example, if you press pro- 
O gram, rkpeat,, etc., and the player does 
f£ hot respond properly, check that the sys- 
fjj tern microprocessor is receiving the com- 
qJ mand from the front-panel switch or 
O button. If not, check the switch and wir- 
5 ing. If the command is received, suspect 
x the system microprocessor. R-E 




SAVE THE SDVRS. 

■ When you lose your vision, you 
lose the slat's. ■ You lose the sun- 
sets. The rainbows. The snowRakes 
and moonlight. ■ This year. [iO.000 
Americans will lose all that and 
more. Forever. ■ Vet in many eases, 
blindness can be prevented. ■ We're 
the National Society to Prevent 
Blindness. ■ We sponsor medical 
research to conquer eye diseases. 
We sponsor safely programs to 
eliminate eye injuries. ■ We fighl bo 
save all Lhe tilings people lose when 
Lliey lose their eyesight. ■ Help us 
save the stars. ■ Give to Prevent 
Blindness. 

*ll* 

National Society 
to Prevent Blindness 

Box 2020, Madison Sa. Station. NY. NY 10159 



VIDEO TITLER 



continued from page 66 



pattern byte. Table 4 lists the color codes. 

Sprites 

Sprites are generated using two tables: 
the sprite attribute table and the sprite 
pattern generator table. The sprite at- 
tribute table can contain 32 entries; each 
entry requires 4 bytes of information. 
Those 4 bytes are shown in Fig. 25 . 

The vertical position (Y) of the sprite, 
which has a value from to I9I. is refer- 
enced to the upper left pixel. If a value 
from — 31 to - 1 is placed in the vertical- 
position byte, the sprite will appear to 
bleed down from the edge of the border. A 
value of 201 (D0H) in the vertical position 
will blank out the sprite, The horizontal 
position (X) of the sprite, which has a 
value from to 255, is also referenced to 
the upper left pixel. 

The color of the "1" bits in the pattern 
are determined by the least significant 
nybblc of byte No. 3 of the sprite attribute 
table. ) The "0" bits in the pattern are 
always transparent. If the MSB of byte 
No. 3 is set, the entire sprite will shift 32 
pixels to the left to allow the sprite to 
bleed in from the left border. 

Byte No. 2 of the sprite attribute table 
contains the name (relative address) of the 
sprite pattern map (which is stored in the 
sprite pattern table). The sprite pattern 
map requires 32 bytes to define each 
sprite. 

Sample BASIC program 

Now that you know the basics of the 
VDP and sprites, you can write a BASIC 
program to manipulated a VDP image. 
The listing in Table 5 is a sample BASIC 
program that will help you understand 
how to do it. The program initializes the 
VDP in Graphics mode (I with the register 
data in Fig. 22. Video RAM mapping is 
shown in Fig 23. 

The program loads sprite data for three 
16 x 16-pixel sprites into the sprite pattern 
table. And three sprites are manipulated 
in such a way that a man appears to run 
across the screen. 

As you may have already realized, there 
are a variety of things to do once the VET 
and home computer are connected . Your 
imagination is the only limit. The best 
approach is to experiment with PEEKs 
and POKEs to create images. Use the 
program we presented as a base and ex- 
pand it its you learn more ahout how the 
VDP works. 

The tiller can really dress up your home 
videos and be a tremendous outlet for 
creativity. With the help of the Texas In- 
struments VDP Programmers guide that 
we mentioned earlier, and a little experi- 
ence, you can superimpose images that 
you never thought possible. R-E 



PC Service 



One of the most difficult tasks in build- 
ing any construction project featured in 
Radio-Electronics is making the PC 
board using just the foil pattern provided 
with the article. Well, we're doing some- 
thing about it. 

We've moved all the foil patterns to this 
new section where they're printed by 
themselves, full sized, with nothing on the 
back side of the page. What that means 



for you is that the printed page can be 
used directly to produce PC boards! 

Note: The patterns provided can be 
used directly only for direct positive pho- 
toresist methods. 

In order to produce a board directly from 
the magazine page, remove the page and 
carefully inspect it under a strong light 
and/or on a light table. Look for breaks in 
the traces, bridges between traces, and in 




general, all the kinds of things you look for 
in the final etched board. You can clean up 
the published artwork the same way you 
clean up you own artwork. Drafting tape 
and graphic aids can fix incomplete traces 
and doughnuts, and you can use a hobby 
knife to get rid of bridges and dirt. 

An optional step, once you're satisfied 
that the artwork is clean, is to take a little 
bit of mineral oil and carefully wipe it 



-3-1/2 INCHES- 



GET ROOM-FILLING SOUND from your walkmarv-type player with 
our easy-to-build amplifier. The board for the project, which begins 
on page 59, is shown here. 
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PC Service 



across the back of the artwork. That helps 
make the paper trans! uscent, Don't get 
any on the front side of the paper (the side 
with the pattern) because you'll con- 
taminate the sensitized surface of the 
copper blank. After the oil has "dried" a 
bit — patting with a paper towel will help 
speed up the process — place the pattern 
front side down on the sensitized copper 
blank, and make the exposure. You'll 



probably have to use a longer exposure 
time than you are probably used to. 

We can't tell you exactly how long an 
exposure time you will need but, as a starl- 
ing point, figure that there's a 50 percent 
increase in exposure time over litho- 
graphic film. But you'll have to experiment 
to find the best method for you. And once 
you find it, stick with it. Don't forget the 
"three C's" of making PC boards — care, 



cleanliness, and consistency. 

Finally, we would like to hear how you 
make out using our method. Write and tell 
us of your successes, and failures, and 
what techniques work best for you. Ad- 
dress your letters to: 

Radio-Electronics 

Department PCB 

500-B Bi-County Blvd. 

Farmingdale, NY 11735 



USE THIS BOARD for the power supply required by our stereo-TV 
decoder. 
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HEAR YOUR FAVORITE TV SHOWS in stereo with our 
_^j stereo-TV decoder. The main board is shown here; the story 



begins on page 51. 
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Satellite TV 



It's Kate — bar the door! 

EVER SINCE THE BIRTH OF HOME SATEL- 

lite TV in 1979, there has been a 
persistent problem with the 
quality of TVRO products. The vic- 
tim has usually been the consum- 
er, but dealers have certainly 
suffered, too. And the reason is 
simply that equipment often fails 
to work as it should. 

That problem has been getting 
worse, recently, since a number of 
semi-important equipment sup- 
pliers have collapsed. Collapses 
like that leave consumers with no 
factory-supported warranty ser- 
vice. So, to protect themselves, 
TVRO dealers have been request- 
ing that receiver and actuator sup- 
pliers provide at least a schematic 
diagram for every unit they sell. 

But many manufacturers have 
resisted honoring those requests ; 
apparently, they fear that valuable 
trade secrets might leak out if 
schematics were distributed on a 
widespread basis. But withholding 
schematic diagrams offers no real 
protection. Any marginally-tal- 
ented circuit copier would need 
no schematic, and the amateurs 
who do require schematics pose 
no real market-share threat. 

Now dealers have reached the 
point where they are demanding 
schematics from OEM's if the deal- 
ers are going to handle that OEM's 
products. Some dealers have been 
burned so many times by collaps- 
ing OEM's that they simply won't 
handle a new product unless 
they're provided with a schematic 
and some basic service informa- 
tion. And that is understandable. 

Problem components 

Antenna actuators have been 
the source of most product 




FIG. 1 



failures through the years. By the 
actuator, I'm referring to both the 
motor drives that mount at the an- 
tenna to "jackscrew" the dish 
through the satellite orbit belt, 
and the indoor controller that 



TVRO dealer "Starter Kit" 
available 

Bob Cooper's CSD Magazine has ar- 
ranged with a number of TVRO equip- 
ment suppliers to provide a single- 
package of material that will help intro- 
duce you to the world of TVRO dealership. 
A short booklet written by Bob Cooper 
describes the start-up pitfalls to be avoid- 
ed by any would-be TVRO dealer, in addi- 
tion, product data and pricing sheets from 
prominent suppliers in the field are in- 
cluded. That package of material is free of 
charge and is supplied to firms or individu- 
als in the electronics service business as 
an introduction to the 1984/85 world of 
selling TVRO systems retail. 

You may obtain your TVRO Dealer 
Starter Kit free of charge by writing on 
company letterhead, or by enclosing a 
business card with your request. Address 
your inquiries to: TVRO STARTER KIT, 
P.O. Box 100858, Fori Lauderdale. FL 
33310, That kit nor available to individuals 
not involved in some form of electronics 
sales and service. 




BOB COOPER, JR. 

SATELLITE TV EDITOR 

gives the actuator directions about 
when and where to move. 

Typically, those two parts are 
sold together, but they are seldom 
built by the same manufacturer. 
Most actuator builders concen- 
trate their talents on the controller 
and go to outside sources (like 
Saginaw) to acquire the linear-ac- 
tuator portion. The controller and 
the actuator are then integrated in 
the field by the installing dealer, 
who connects the motorized jack- 
screw between the fixed and the 
moving portions of the dish — the 
post mount and the reflector sur- 
face, respectively. 

There has never been an attempt 
to standardize that connection, so 
every designer creates his own in- 
stallation scheme. And the prob- 
lem is compounded for the dealer 
by the wide variety of antennas, no 
two of which has the same mount- 
ing scheme. 

We see the importance of the 
actuator-dish interconnection 
scheme when an antenna system 
is subjected to severe pressure 
from wind, rain, and ice. There are 
about 50 manufacturers of home- 
style TVRO antennas, but only a 
handful of those manufacturers 
publish wind-tunnel test data for 
their antennas, and those tests are 
often conducted using non-com- 
parable techniques. The bottom 
line is that the antenna is a major 
portion of a TVRO system's cost, 
but the structural strength of most 
commercially-sold devices is un- 
proven. 

The big blow 

A late-season storm, Hurricane 
Kate, originated north of Puerto 
Rico in mid-November, 1985; Kate 
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provided us with some interesting 
data on the strength of several an- 
tenna-mount systems. 

For more than six years, this 
writer has been conducting exten- 
sive TVRO-systems research in a 
little-known former British colony, 
the Turks and Caicos Island. Hur- 
ricane Kate cut directly across that 
isolated island with winds be- 
tween 105 and 110 miles per hour 
for more than AVi hours. Our an- 
tenna test range had 25 operating 
antennas before the storm hit. 



Most antennas suffered extensive 
damage; only 2 of those 25 anten- 
nas, shown in Fig. 1, functioned 
normally after Kate had gone. We 
learned several things from that 
storm, including: 

• Antenna mounts are the weak 
link in present antenna designs. 
Dealers who have been pushing 
antenna manufacturers to pro- 
duce light-weight mounts out of 
thin material have been asking for 
the wrong thing. 

• A well-designed, properly-in- 
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The First 
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THE MOST COMPLETE report on the mushrooming 
home TVRO' industry ever compiled, written as on ly the 
father ot TVRO' could have prepared. More than 1000 
pages (!) tracing the complete story of home TVRO, 
lavishly illustrated with equipment photos, schematic 
diagrams, equipment analysis reports. Bob Cooper, 
the first private individual to own and operate a TVRO 
(1976) has collected and polished hundreds of indi- 
vidual reports into a unique 'collector's edition' which 
clearly explains the TVRO phenominon in North Amer- 
ica. From Coop's first 20 foot monster' dish to the 
present day 5 foot 'C-band' TVROs, the fascinating 
growth of TVRO equipment and its legal status unfolds 
for you. 



THIS TWO VOLUMESET totaling more than 1 ,000 pages is available for the first time 
to readers of Radio-Electronics at special discount pricing . Originally sold at $ 1 00 

per two-volume set, a limited supply is now available ONLY through this tidvertise- 
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page ( + ) 
October 1984 edition of CSD/Coop's Satellite Digest. This very special edition of 
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of 
TVRO facts and figures ever compiled. Combined with the 1,000 page 'CSD 
ANTHOLOGY' report, you have instant reference to everything you will ever need to 
know about the state of the home TVRO industry. It is MUST reading for every person 
in, or thinking about getting into,' any segment of the home TVRO world. 




NAME 

ADDRESS . 
CITY 



SEND CSD ANTHOLOGY/2 Vols. + CSD Bonus. 
SEND CSD October '84 Special Issue ONLY. 

COMPANY 



STATE . 



. ZIP . 



Payment: $60 US funds (Anthology + Bonus), $15 US funds 
CSD Oct. ONLY; payable "CSD ANTHOLOGY." 
Shipping charges prepaid. Enter order to: CSD Anthology, 
Radio-Electronics Magazine, 200 Park Av. S., New York, NY 
10003: or call 305-771-0505 for credit card orders ONLY. 



stalled mesh antenna takes a beat- 
ing better than a solid antenna. 
However, a poorly-designed, im- 
properly-installed mesh antenna 
will suffer damage just as exten- 
sive as will a solid type. 

• Motor drives — neither the older 
linear-actuator style nor the newer 
horizon-to-horizon direct drives — 
cannot provide the required 
"braking power" to keep an anten- 
na from moving in hurricane-force 
winds. 

• Metal fatigue (caused by anten- 
na parts being "beaten to death" 
when supports break and allow 
the antenna to free-wheel in the 
storm) may be the least-under- 
stood element in antenna failure. 
One-inch steel bolts and '/t-inch- 
thick steel washers are simply 
sheared off after being beaten re- 
peatedly against other antenna 
parts. 

Several years ago, one supplier 
of mesh-style antennas — Para- 
clipse — conducted wind-tunnel 
tests with their twelve-foot anten- 
nas. The wind turbines produced 
winds greater than hurricane force 
(over 75 miles per hour), and then, 
to properly simulate actual condi- 
tions, thousands of gallons of 
water were poured into the wind 
turbines. A handful of antenna 
suppliers copied those tests, and 
all reported that their antennas 
had passed those tests. Paraclipse 
created an advertising campaign 
that highlighted the rigors of their 
testing, but that campaign gra- 
ciously neglected to pan some of 
the solid metal and fiberglass an- 
tennas that failed those tests. I 
won't be so generous. 

Two that passed 

As we said above, when Kate 
headed away from the Turks and 
Caicos, we found that only two an- 
tennas (out of 25) still worked 
properly. More than half of those 
that were totally destroyed; most 
of the others were eventually put 
back into service after replace- 
ment parts arrived. 

The two fully-operational anten- 
nas after the storm were both Para- 
clipse models; a 16-footer and a 9- 
footer. Both antennas have sub- 
stantial mounts — not simple pipe 
mounts — and both have horizon- 
to-horizon drives. And that drive 
mechanism is significant. 



The idea behind the horizon-to- 
horizon drive is that, rather than 
pushing or pulling on the dish 
with an in-line jackscrew, the dish 
is driven from one horizon (east) 
to the opposite horizon (west) 
with a chain, belt, or hydraulic 
gear system. 

The linear actuator allows the 
dish to cover only about 50% of the 
Clarke Orbit Belt. The linear actu- 
ator, then, has finite limits: typ- 
ically, when the dish is nearly 
straight up (due south) at one end 
of the range of travel, and close to 
the western horizon when the 
dish is at the opposite end of trav- 
el. 

Linear actuators typically have a 
continuous-gear threaded rod that 
is driven by a small, often plastic, 
gear wheel. Under the extreme 
pressure of a hurricane, the dish 
can actually force the threaded rod 
to turn, even though no electricity 
is applied to the motor. When the 
linear actuator is pushed to one 
end or the other, wind pressure 
continues and all its force is ab- 
sorbed by the gear-wheel teeth. 

The gear teeth then break off, so 
the antenna is free to flap in the 
wind. It flaps back and forth, even- 
tually breaks off, and then slams 
into the ground, the post mount, 
or the concrete pad, where it is 
usually destroyed. When the 
storm ends, the antenna has been 
beaten to a pulp; and the motor 
system, the mount, and every- 
thing else associated with the an- 
tenna are all unrepairable. 

We had four horizon-to-horizon 
antennas operating before the 
storm. Two of those not only sur- 
vived, but were still accurately 
aimed when the storm moved on. 
Of the other two, one (a 20-foot 
ADM) survived with only minor 
damage to the hydraulic drive sys- 
tem. As best we can reconstruct, 
the hydraulic system acted as a 
high-tension safety brake on the 
motor drive. Even under 100-mile/ 
hour winds, it only allowed the 20- 
foot solid antenna to slip gradually 
across the belt. 

Our fourth horizon-to-horizon 
antenna was totally destroyed be- 
cause a part of the concrete-pad 
anchoring system failed. That al- 
lowed the antenna to break loose 
and flip backward in the winds. 
Once it had been ripped from the 



concrete pad, the antenna beat it- 
self to death on that pad. 

Other antennas also failed 
through no fault of their own. A 
sixteen-foot heavy-duty (USS) fi- 
berglass antenna, for example, 
failed because we apparently se- 
lected an anchoring system that 
was weaker than the antenna's 
mount. The winds simply got be- 
hind and under the antenna and 
literally pried it out of the concrete 
pad by yanking the lag bolts out of 
the concrete. 



Looking back, those 3-inch long 
x y4-inch-diameter "lags" should 
have been 3 /4-inch bolts imbedded 
into the concrete pad at least 12 
inches with rebar (steel) supports 
attached to the heads of the bolts. 

Next month we'll share some 
conclusions on antenna integrity 
with you; we'll also make some 
recommendations on how you can 
protect yourself from antenna 
failure when your antenna is sub- 
ject to severe winds and other 
heavy loading conditions. R-E 
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□ Build Your Own Robot S12.00 

LI 8-Ball Satellite TV Antenna 55.00 

□ Radio-Electronics back issues (1985) S3. 00 

Write in issues desired 

□ Radio-Electronics back issues (1984) S3. 50 

[January 1984 not available) 

Write in issues desired __^_ 

□ Radio-Electronics back issues (1983) . . . S3. 50 
[January. February 1983. May 1983 not available) 
Write in issues desired 

□ Radio-Electronics back issues [1982) S4.00 

Write in issues desired 

□ Radio-Electronics back issues (1981) S4.00 

(Jan., Feb., March. Dec. 1981 not available) 
Write in issues desired 

□ Etch your own PC boards S3. 00 

n Hands On Electronics #1 S4.00 

□ Hands On Electronics #2 S4.00 

□ Hands On Electronics #3 S4.00 

H Hands On Electronics #4 S4.00 

□ Hands On Electronics #5 S3. SO 

□ Hands on Electronics #6 S2.50 

□ VCR Repairs S3.00 

f j IBM Typewriter to 

Computer Interface S3.0O 



LJ Special Projects #4 (Summer 1982) . . 54 50 

I 1 Special Projects #5 (Winter 1983) S4.50 

n Special Projecis #6 (Spring 1983) S4 50 

ri Special Projecis #7, #8. #9 NOT AVAILABLE 

H Special Projecis #10 (Spring 84) S4.50 

I I Radio-Electronics Annual 1983 53,50 

Tl Radio-Electronics Annual 1984 S3 50 

n Radio-Electronics Annual 1985 53,50 

I ] Radio-Electronics Annual 1986 S2.50 

T] How to Make PC Boards . 52.00 

r 1 All About Kits S2.00 

i 1 Modern Electrics (Vol. 1. #1 S2.25 

April 1908) 
I Electro Importing Co Catalog $4.95 

(1918) [176 pp) 
I I Low Frequency Receiving Techniques . . 56.00 

Building and using VLF Antennas 
1 1 New ideas - 42 circuits for experimenters 53.50 

r I De scram bier (Jan., Feb.. 1981) 53.00 

I l Descramblina (Feb., 1984) S2.00 

i Build Your Own Satellite TV Receiver S7.00 

Receiving Satellite TV S7.00 



To order any of the items indicated above, check off the 
ones you want. Complete the order form below, include 
your payment, check or money order (DO NOT SEND 
CASH), and mail to Radio -Electronics. Reprint Depart- 
ment, 500-B Bi-County Boulevard. Farmingdale. NY 
11735. Please allow 4-6 weeks for delivery 



If you need a copy ot an article that is in an issue we 
indicate is unavailable you can order it directly from us. 
We charge 50C per page. Indicate the issue (month S 
year), pages and article desired. Include payment in 
full, plus shipping and handling charge. Make checks 
payable to Gems back Publications. Inc. 
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MAIL TO: Radio-Electronics Reprint Department, 

500-B Bi-County Boulevard, Farmingdale, NY 11735 All payments must be in U.S. lunds 

Total price of order S . — 

Sales Tax (New York State Residents only) S 

Shipping 4 Handling (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) S1 .00 per item S 
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(S4.00 per item, airmail) S 
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BY MURPHY S LAW, ANYTHING THAT 

can go wrong will go wrong," and 
voltage regulators are no excep- 
tion. Most solid-state sets have 
voltage regulators, so we've got to 
be able to troubleshoot them. For- 
run ate ly, voltage regulators aren't 
really complicated, so they're easy 
to fix by following standard trou- 
bleshooting procedures and the 
hints I'll give below, 

A regulator can be a single IC, or 
it can be built from discrete com*, 
ponents. Either way, it's easy to 
check if it's working properly. As- 
suming that the input voltage is 
correct, all you have to do is mea- 
sure the regulator's output volt- 
age. If it isn't exactly what the 
schematic calls for, you've got 
trouble. If you measure no output 
voltage, another component may 
have shorted the output line, so 
don't automatically assume that 
the regulator is bad. 

If the output appears to be 
shorted, disconnect the reg- 
ulator's output from the rest of the 
circuit and then measure the reg- 
ulator's output voltage. If it's not 
what it should be, the regulator is 
almost certainly bad. But if that 
voltage /swhat it's supposed to be, 
connect a low-value power re- 
sistor across the output, and then 
measure the voltage. If it's still 
within specifications, the reg- 
ulator's OK, and something else in 
the circuit must be gumming 
things up. 

To get an overall idea of how well 
your regulator does its job, plug 
your TV into a Variac. Then 
monitor the regulator's output 
voltage as you vary the line voltage 
from 90- to 125-volts AC, the usual 
range of line-voltage variation. If 




FIG. 1 



your regulator holds the voltage 
constant over the whole range — 
connected to the load or not — it's 
probably good, so your troubles 
must be elsewhere! 

However, if the regulator follows 
the line-voltage variations, your 
trouble is in the regulator circuit, 
so you'll have to troubleshoot it. 
And that means you'll have to 
know how It works. 

Any voltage regulator — discrete 
or integrated — is really quite sim- 
ple. It uses a power transistor as a 
"pass element," and a small-signal 
transistor as a "sense" element. 
The sense element monitors the 
output voltage, and if that voltage 
drops below a reference value, the 
sense transistor feeds more base 
current to the pass transistor, and 
that increases output voltage. So- 
phisticated power supplies disable 
output if the load tries to draw too 
much current. 

As shown in Fig. 1, D5 is a Zener 
diode that provides a reference 
voltage for sense transistor Q1. 
That transistor controls the current 
fed to Q2's base, hence Q2's col- 
lector-emitter current, which indi- 
rectly controls output voltage. 



To troubleshoot a 3-terminal 
regulator (like the ubiquitous 
7805), about all you can do is mea- 
sure input and output voltages. To 
troubleshoot a discrete voltage 
regualtor, measure the DC voltage 
on every terminal of every tran- 
sistor in the circuit. If a transistor 
has the same voltage on its base, 
emitter and collector (or any two 
of those terminals), it's almost cer- 
tainly shorted! Replace it and re- 
test the circuit. A leaky transistor 
can really mess up the whole cir- 
cuit, so check all transistors for 
leakage. Leakage in the pass tran- 
sistor is especially troublesome. 

Symptoms 

What would cause you to sus- 
pect a bad voltage regulator? 
Parasitic oscillation, too much 
gain, or too little gain can all be 
traced to a faulty voltage regulator. 
You're liable to get oscillation or 
too much gain if the regulator's 
output voltage is too high; on the 
other hand, too little gain might be 
caused by an output voltage that is 
too low. Try the Variac test; the 
output should remain steady; 
that's what the regulator is for! 



Look for a component in the 
regulator that doesn't act in a nor- 
mal fashion. For example, in nor- 
mal operation the voltage at Q2's 
base should vary, but not the volt- 
age at its emitter. If you suspect the 
pass transistor, check it, especially 
for shorts and leakage. You'll 
probably have to remove the tran- 
sistor from the circuit to make a 
valid test. 

Another problem you might run 
into is a bias resistor that has drift- 
ed off-value. Or the Zener diode 
(or other voltage reference) may 
have gone bad. How do you check 
a Zener diode? It's easy: just mea- 
sure the voltage across it. If that 
voltage is not what the schematic 
calls for, the diode is probably bad. 
Replace it with one that has the 
correct voltage rating and measure 
the voltage across it again. You'll 
find Zener diodes with values 
ranging from a few volts all the way 
up to 115 volts. Be sure to get the 
correct value, or you'll have more 
problems than you started with. 

Another potential problem 
component in a voltage regulator 



is a voltage-dependent resistor 
(VDR), If the voltage across a VDR 
is correct, the VDR is probably OK, 
but if it's incorrect, try a new one. 
All in all, regulators aren't too 
hard to fix. Use the procedures 
recommended above, and, above 
all, think about what the problem 
could be. You'll figure it out! R-E 



SERVICE 
QUESTIONS 

WHAT A YOKE! 

In an RCA CTC-76, I've got what 
looks like a yoke problem, and it's 
intermittent, of course! The raster 
gives a keystone effect: narrow at 
the bottom; wide at the top. But it 
never stays on screen long enough to 
trace it. Rapping the chassis above 
PW400, which is the motherboard 
for the vertical and horizontal cir- 
cuit boards, makes it disappear, {sol- 
dered all of the mounting points; we 
had trouble with bad grounds in sev- 
eral of those chassis. No luck. One 



symptom guide suggests it may be 
R404, a WOK resistor in the base 
circuit of the error amp, Q404. That 
resistor is a flameproof type, and I 
always thought that those were sup- 
posed to open — not change in value 
or go intermittent ! What do you 
think?— P. H., Herndon VA 

I've never seen any part that 
couldn't be intermittent! Try re- 
placing it and see what happens! 

SIMPLE CURE FOR BURNT 
RESISTOR? 

I've got a Sears 564.417700400. 
Resistor R250 burns up as soon as 
power is applied to the set. I've re- 
placed several parts without help. 
Any ideas?— H. }., Cast alia, OH 

Yes. A resistor burns up because 
there's too much current flowing 
through it. Since it burns up be- 
fore anything else has a chance to 
warm up and draw current, it prob- 
ably has the full B+ across it, so 
the short must be on the load side. 
Maybe it's a solder-bridge, or even 
a wiring short somewhere. In any 
event, the cause of the problem 
should be easy to find. R-E 
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new Test Equipment 

from 




Model 202 

Function 

Generator 

■ 0.02 Hi 10 200 kHz 
Function Generator 

• Sine, Square, 
Triangle Waveforms 

• Variable DC offsel 

■ Variable 600(1 outpui 

■ TTL outpui 

• External Sweep 
Mode 

$239.00 

Model 1010 
Oscilloscope 

• Bench Portable 

■ Low Power 

■10 MHz bandwidth 

■ 1 mV sensitivity 

$385.00 




Model 601 
Multimeter 

• Bench 1 Portable 

■ aVs-digit 0.5" LCD 

- 0, 1 % basic accuracy 

■ 28 ranges 

■ Batten/ life typically 
>2000 hours 

■ Complete wilh 
batteries and test leads 

$215.00 



Send for a copy of our FREE 
Electronics catalog 



ws JENKS & Son 

1933 Montana Ave NE 

Washington DC 20002 

(202) 529-6020 




Model 603 
Multimeter 

■ Bench 'Portable 

■ 3Vi-digit 0.5" LED 

■ 0.25% basic 
accuracy 

■ 29 ranges 

■ Battery or Mains (AC 
adaptor) operation 

■ Supplied with tesl 
leads 

$175.00 

Model 604 
Multimeter 

■ Bench' Portable 

• 3Vi-digrt 0.5" LCD 

■ 0.25% basic 
accuracy 

• 29 ranges 

■ Battery life typically 
>3000 hours 

■ Complete wilh 
batteries and test leads 

$195.00 

Call for complete 
specifications, 
„ accessories and 
Order information. 



TOLL-FREE 

1-800-638-6405 



CIRCLE 66 ON FREE INFORMATION CARD 



> 

O 

ID 
d) 
O 



85 



Antique 
Radios 



Early radio history 

IASTTIME, WE BEGAN OUR LOOKATTHE 

early history of radio. This month 
we'll move into the 20th century 
and finish up that discussion. 

The 20th century 

There were many important in- 
ventions in the early part of this 
century. Crystal detectors — the 
first semiconductor diodes — were 
invented in 1906. The two-elec- 
trode tube was invented by Flem- 
ing (in England, where the device 
was, and still is, known as a valve) 
in 1904, and the triode (also called 
an audion) was invented by de For- 
est in this country in 1906. Actually, 
neither Fleming nor de Forest in- 
vented the first electronic tube. Sir 
William Crookes, a British elec- 
trical engineer, built an expert- 
mental tube in 1870. There were 
probably ten experimental tubes 
that preceded the Fleming valve, 
although the names of their inven- 
tors are lost forever. So, in the 
minds of many, Fleming receives 
credit for being first. 

The United States Navy was one 
early radio pioneer. As far back as 
1907 the USN had a radio station at 
Anacostia. Music and official mes- 
sages were broadcast to the U.S. 
i fleet on world tour in 1907. 
However, the Navy had been com- 
municating with amateurs for 
many years, possibly as far back as 
1900-1902. 

Regular broadcast stations were 
to a reality in Europe before they 
y were in the U. S. Radio broadcast- 
9 ingwas demonstrated at the Dutch 
£ Trade Fair in 1919. Many radio com- 
W ponents had to be imported. 
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§ The roaring '20's 

2 Before 1920, amateurs and ex- 



FIG. 1 

perimenters always built their own 
radios. They talked, listened, or 
both to anyone who was on the air. 
Imagine the thrill of an early ex- 
perimenterwhen he made contact 
with another experimenter, or 
heard a foreign broadcast. Kids 
who grow up these days taking ra- 
dio and TV for granted can hardly 
appreciate that thrill. 

I think it's fair to say that broad- 
cast radio got its biggest boost in 
the 1920's, when Westinghouse 
station KDKA in Pittsburg broad- 
cast election results. Of course, ir- 
regular broadcasts were already 
present, else there would have 
been no need for a commercial 
station. Before those historic 
broadcasts, many radios were pur- 
chased just to hear music broad- 
cast by Dr. Conrad. 

By the 1930's regular broadcasts 
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were well established. Many of the 
technical problems that had 
plagued early broadcast radio 
were being eliminated. Radio was 
well commercialized, and politi- 
cians were beginning to recognize 
that radio was a powerful propa- 
ganda medium. 

Technical innovations 

By 1921 alternatives to the inev- 
itably annoying earphones were 
found. Forexample, a megaphone 
was placed over an earphone, 
and — instant loudspeaker. Im- 
provements in tube construction 
did much for the quality of both 
transmitters and receivers. Also, 
power increased throughout the 
1920's, and a dramatic improve- 
ment in microphone quality also 
helped signal quality. The impor- 
tance of acoustics in the station's 
studio was recognized and given 
as much importance as purely 
electronic matters. 

At the receiving end, the auto- 
matic volume control (AVC) circuit 
made its appearance. And the in- 
creased use of standard AC power 
was a big help to radio manufac- 
turers. Problems with hum were 
overcome, and more and more 
sets developed all of the required 
voltages (A, B, and C supplies) 
from the standard "light socket." 

Oldtimers tell me that radio sta- 
tions had to go off the air when an 
S.O.S., or other emergency, was 
broadcast from a ship at sea. Those 
stations had to monitor ship traffic 
on nearby frequencies so that 
their regular broadcasts wouldn't 
interfere. 

Regulating agencies 

Arbitrating interference prob- 
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See Page 8 




See Page 14 



ON THE COYER 

Hold the cover of this issue to your ear Do you hear anything? Well, 
maybe the new P5 Printer from NEC really isn't that quiet, but at 48 
dba in the quiet mode, it's got to impress you! See page 8 for 
more printer info. 



COMING NEXT MONTH 

What's actually required in the way of preventive maintenance for 
your computer? It's all spelled out in an informative article. We'll 
have an article on Packet Radio. And you'll find part 3, the finale, 
for the Grafex-32. 
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EDITORIAL 



You've got to sacrifice. 



■A friend of mine recently put his old IBM Selectric out to pasture and 
bought his first computer to use for word processing. He got a keyboard, a 
monitor, a printer and a modem along with a dual-disk drive- Now he was 
all set. As a professional author, he could do all his inputting on the 
computer, get a hard-copy printout, and shoot the copy in via modem to 
his publisher His output increased, and he was very happy about the 
whole thing. 

His wife, like so many people who aren't familiar with computers, actually 
resented this electro-mechanical interloper. All she knew about computers 
was that they were good for "playing games" and this one wasn't even used 
for playing games. She saw absolutely no value in the computer for herself. 
No value whatever 

One morning, she was on the phone with a friend who offered to give 
her a new and lengthy recipe. "Wait," she said, "I'll get a pencil and write it 
down," 

Her friend, now faced with a long period of slowly reciting a dull recipe 
spoon-by-spoon over the phone, asked "Doesn't your husband have a 
computer?" She said he did, but she didn't know how to use it The friend 
came over at once. 

It took a quick call to my friend at his office to get the necessary 
password and some simple instructions, and they went into the room 
where the computer was, turned it on and booted up. "When the phone 
rings, just push this, okay?" and the friend left. 

A minute later, the phone rang, the button was pressed, and the printer 
ran off the recipe. The last line read "Now pick up the phone." My friend's 
wife did so, and was told by her friend to wait, she'd be right over 

A lot of practical information was exchanged, and now my friend's wife 
sees the computer more as a friend than an enemy She's got a bookful of 
her pet recipes stored on disk. On another disk she's got the kids' medical 
and school records. She keeps records of periodic car maintenance, and 
the computer has made her so efficient, she doesn't know how she ever 
got along without it until now. 

A lot of the advertisers talk about their computers being "user friendly" 
But before anybody— or anything— can be friendly it's got to be 
introduced. 

J 
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LETTERS 



Security 

I've sot all of my family records 
on my computer and while I'm not 
a bis corporation, I've got a feeling 
that my young son is "hacking" me! 
He seems to be able to time his 
requests for increases in his 
allowance to when I've gotten a 
salary increase or when I've made 
a large bank deposit. I don't want 
to shut him out of the family 
computer, but how do I protect 
persona! information? S. R., Tenafly 
NX 

You are certainly entitled to your 
privacy There are two things you 
can do. One is to protect access 
to this information with a 
password. Use 8-digit alpha- 
numerics and change it 
periodically keeping it to yourself. 
The other thing is to put such 
information on disk and then keep 
the disk in one of the lockable disk 
holders, and keep the key with you. 



Wants More. 

I really enjoy the idea of a 
"magazine within a magazine," but 
I'd like more each month. Is there 
any way we can get more than 12 
pages for ComputerDigest? — S. B., 
Marion, OH. 

Count the pages this month, S. 
B. We're back up to 16, starting 
with this issue. 

Likes Editorials 

I didn't always agree with your 
editorials and while some were 
controversial, they were always fun 
to read. I'd like to cast my vote for 
their return. — M. C, Gatlinburg, TN. 

Thank you sir! They were always 
fun to write, too. Check page 3. 
They're starting again with this 
issue as well. 

Free Goodies? 

I've heard that when an editor 
writes nice things about a product 



he gets one at no charge. Is that 
true?— L. K., Kansas City KS 

Sure. And I live in a no-charge 
mansion, drive a brand-new Rolls- 
Royce that I didn't pay for, and... 
Come on, I pay for my equipment 
just as you do! How long could an 
editor keep his job if he could be 
"bought?" 

Career idea? 

I'm in college and have to 
declare a major soon. Do you like 
what you're doing? Would you 
recommend it as a career? How 
best can I prepare for that sort of 
work? — J. I Cambridge, MA. 

/ don't like it J. T.—l love it! If 
you have a bent for this kind of 
thing, you don't need 
recommendations, you're going to 
do it, anyway And I'm sending 
you a separdte, long letter with 
some special information, just for 
you 1 .-* 



COMPUTER PRODUCTS 

For more details use the free information card inside the back cover 



PRINTER BUFFER, the MAX, is de- 
signed for the Apple Macintosh 
computer It is a 256K printer buffer, 
expandable up to 1 megabyte, and is 
connected between the Macintosh 
and the Imasewriter printer The Mac- 
intosh users send their documents, 
pictures, graphics, etc. to the printer 
via MAX, which holds all the data and 
sends it out to the printer as it 
becomes free, allowing the Macintosh 
to go on with other jobs. 



■ 
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MAX features a system which, when 
activated, automatically pauses be- 
tween pages to allow the user to 
insert single-sheet paper; that feature 
can be bypassed for continuous 
forms. There is also a visual indicator 
showing the amount of free space 
available. That is accomplished with a 
gas-tank type gauge that indicates 
fractional amounts of fullness. The 
suggested retail price of MAX is 
$749.00, Canadian, and $549.00 US- 
Da taS pace Corporation, 205 Riviera 
Drive, Unit 9, Markham, Ontario, Cana- 
da L3R2L6. 

COMPUTER INTERFACE, the 

Powerhouse, is designed to enable 
Apple and Commodore computers to 
control automatically all electrical de- 
vices in a home, store, or office. It is 
the size of a paperback book, is 
supplied with software on diskette 
and a computer interface cable. 



The software graphically displays 
each room in a house and tells the 
user how to select the lights, TV's, 
stereos, air conditioning and heating 
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systems, and any other electrical de- 
vices to be controlled. Menus depict 
front and rear views of the building so 
that outdoor lighting, or an automatic 
lawn sprinkler can also be pro- 
grammed. The brightness of any 
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individual fight can be set to a se- 
lected level. 

The Powerhouse is priced at 
$150.— X-10 (USA) Inc., 185A Legrand 
Avenue, Northvale, NJ 07647. 

PAPER STACKER, has been designed 
to replace the wire baskets currently 
used with most computer printers. The 
patented center slot supports and 
bends the first sheet of fan-fold paper 
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resulting in double the stacking re- 
liability The stacker is injection- 
molded in high-impact polystyrene 
and has no moving parts. The Paper 
Stacker is priced at $45.95— U.S. 
Designs, 7670 SW Barnard Drive, 
Beaverton, OR 97007. 

ATTACHE CASE, the Ambassador, is 
designed for users of the Apple IIC. It 
features top grain genuine leather with 
padded rigid form and suede lining 
interior,- specially padded compart- 
ments and cover with Velcro fasteners; 
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three expandable legal, oversize, and 
computer-printout portfolio pockets; 
three pen/pencil holder loops; two 
software storage pouches; solid brass 
patented lock with changeable, three- 



wheel combination locks; solid core 
leather handle, and much more. The 
Ambassador is priced at $199.00.— 
TCK International Co., 1766 Devon 
Drive, Glendale Hts., IL 60139. 

SOFTWARE PACKAGE, The Little Black 
Book, is a software package that takes 
names, adresses, phone numbers, etc., 
and puts them together, then prints 
them out quickly in little black book 
size. It can take 400 entries, in 30 
different categories, at your creation. 
Each individual entry can have a cou- 
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pie of lines of notes. And should you 
lose any printout sheets, they can 
easily and quickly be replaced, be- 
cause the data is safely stored on 
diskette. The Little Black Book is priced 
at $49 95. — Cygnet Technologies, 
Inc., 1296 Lawrence Station Road, 
Sunnyvale, CA 94089. 

EDUCATIONAL GAME, Beach-Head, 

is designed for Apple computers and 
work-alikes. Beach-Head is an action/ 
strategy game that features high-resolu- 
tion graphics, sound effects, and 
multiple scrolling playscreens. 
Gameplay is initiated either through a 
joystick or the keyboard, and the 
program accommodates one or two 
players. A demonstration mode allows 
practice on individual phases of the 
game, and a provision for recording 
high scores to disk is also included. 
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Using a war scenario, Beach-Head 
leads the player through various 
phases that include torpedo- infested 
waters, a full-scale air assault, a sea 
battle, and a land invasion through an 
obstacle-laden stretch of beach. After 
successfully completing those phases, 
the player is faced with the final and 
ultimate conflict at the fortress of Khun 
Lin. The player must eliminate the ten 
gun-turrets of the citadel with his tanks 
before the enemy's mortar destroys 
him. When all ten of the ramparts have 
been neutralized, the enemy waves a 
white flag of surrender 

Beach-Head comes on disk, and has 
a suggested retail price of S34.95. — 
Access Software, Inc., 2561 South 
1560 West, Woods Cross, UT 84087. 

SOFTWARE PACKAGE, the ProLosser, 
links an IBM PC, XT, or AT with the Fluke 
2280 series Advanced Data Logsers. 
ProLosser software turns the IBM PC 
into a high-accuracy data-acquisition 
system, simplifying control and report 
generation. 
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The package enables the Fluke 2280 
series data loggers to be operated 
from an IBM PC. The operator can 
create and edit application programs 
on the IBM PC and download them to 
either the Fluke 2280B or 2285B. The 
data logger then handles all A/D con- 
versions, linearizations, and control 
functions, freeing the PC for other 
tasks. Programs can be developed in 
BASIC, or by responding to the friend- 
ly, menu-driven prompts of the Fluke 
2280 series. To help simplify program- 
ming, the PC's screen displays a 
likeness of the 2280 front-panel dis- 
play during program development. 

ProLosger software facilitates report 
generation, by automatically retrieving 
data and storing it in a report format of 
the authors choice. The new package 
allows an IBM PC to retrieve data from 
a 2280 series data logger, and store it 
in a LOTUS 1-2-3 format. The ProLosser 
is priced at $295.00; the package 
includes a diskette and manual. — John 
Fluke Mfg. Co., Inc., PO Box C9090, 
Everett, WA 98206. -*|CD^ 
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R-E Books Admart 



CONFIDENTIAL 
FREQUENCY LIST, 
6th Edition 



Frequency 7 
List 
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Latest available infor- 
mation on the most 
interesting communi- 
cations stations oper- 
ating on the short- 
wave bands. Includes 
SLB's, Phonetic Al- 
phabet Stations, 
Numbers Stations, 
Military, Police. FBI. 
Government Agencies and more. 304 
pages, 6x9 inches. Get your own copy 
for S13.95 plus $1 postage in USA. ELEC- 
TRONIC TECHNOLOGY TODAY INC., PO 
Box 240, Massapequa Park NY 11762- 
0240. 




Rates: Ads are 2W" x 2 ? /«". One insertion $825. Six insertions $800. Twelve 
insertions $775. each. Closing date same as regular rate card. Send order with 
remittance to Books Admart, Radio Electronics Magazine, 200 Park Avenue South, 
New York, New York 10003. Direct telephone inquiries to Arline Flshman, 
area code-212-777-6400. Only WO% Book ads are accepted for this Admart 



IC PROJECTS 

FOR 
BEGINNERS 




Soft cover; variety of projects built 
around IC's covering radio and audio 
projects such as a solar radio and a mini- 
ature receiver, plus an audio generator. 
interval timer, mixer amplifier and more. 
55.00 plus S1 postage in USA. ELEC- 
TRONIC TECHNOLOGY TODAY INC., PO 
Box 240, Massapequa Park, NY 11762- 
0240. 






32 

ELECTRONIC 

POWER SUPPLY 

PROJECTS 

Soft cover; 291 pages 
of practical DC circuit 
applications for a wide 
variety of hobby and 
experimental pur- 
poses! Circuits range 
from the very simple 
(like a half-wave sup- 
ply) to more advanced 
units (like a 12-volt in- 
verter). S10.95 plus $1 postage in USA. 
ELECTRONIC TECHNOLOGY TODAY 
INC., PO Box 240, Massapequa Park, 
NY 11762-0240. 





CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• 6 x rate $800.00 per each insertion. 

• Reaches 225,379 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

Call 212-777-6400 to reserve space. Ask 

for Arline Fishman. Limited number of 
pages available. Mail materials to: 
Books Admart, RADIO-ELECTRONICS, 
200 Park Ave. South, New York, NY 

10003. 



LINEAR IC EQUIVALENTS 
& PIN CONNECTIONS 



Linear IC 
Equivalents 
and PFn 
Connections 




Shows equivalents & pin connections of a 
popular user-oriented selection of Euro- 
pean, American and Japanese liner IC's 
320 pages, 8 x 10 inches. $13.50 
postpaid in USA. ELECTRONIC TECH- 
NOLOGY TODAY INC., PO Box 240, Mas- 
sapequa Park, New York 11762-0240. 






DIGITAL IC EQUIVALENTS 
& PIN CONNECTIONS 




Shows equivalents & pin connections of a 
popular user-oriented selection of Euro- 
pean, American and Japanese digital 
IC's. 256 pages, 8 x ID inches. $13.50 
postpaid in USA. ELECTRONIC TECH- 
NOLOGY TODAY INC., PO Box 240, Mas- 
sapequa Park, New York 11762-0240. 



WHITES RADIO LOG 




An up-to-date directory of North Amer- 
ican AM, FM and TV stations including 
special section on world-wide shortwave 
stations. 136 pages, 5 1 /2 x TA inches, 
soft cover. $4.95 plus S1 postage in USA. 
ELECTRONIC TECHNOLOGY TODAY 
INC., PO Box 240, Massapequa Park, 
NY 11762-0240. 



103 PROJECTS FOR 

ELECTRONICS 

EXPERIMENTERS 



Soft cover; 308 pages 
of practical, proven 
plans for the elec- 
tronics hob- 
byist. ..circuits, con- 
verters, amplifiers, 
synthesizers, op- 
toelectronics, power 
supplies and more. 
Written and designed 
by Forrest M. Mims, III. $11.50 plus S1 
postage in USA. ELECTRONIC TECH- 
NOLOGY TODAY INC., PO Box 240, Mas- 
sapequa Park, NY 11762-0240. 
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SOFTWARE 
REVIEW 

The Little Black Book. 

■Actually there would really be no need for this 
product... No need at all. Provided that you could as 
easily slip your entire computer into your breast pocket. 
But short of that, you're going to find The Little Black 
Book from Cygnet Technologies (1296 Lawrence Station 
Road, Sunnyvale, CA 94089 (800) 621-4292) the 
handiest peripheral you've bought for your computer 
since you decided to add a monitor! 

This is an idea whose time has come. 

Chances are that one of the first things you thought 
to do was put your telephone directory into your 
computer Now you can run a printout of that directory 
on ordinary computer printout paper, cut on the 
dotted lines, and staple the info into this 400-entry 
directory which fits in a shirt pocket. Lose it, and all 
you need to do is print out a new one. Each of the 
entries offers name, address, phone number and notes; 
you can define up to 30 entry categories and you can 
use multiple entries for cross-referencing. Let's see you 
do tnaf with your ordinary address book! 

You say you aren't satisfied? You say you want more 
for your money? Tell you what we're gonna do. In 
addition to printing out your personal telephone 
directory the software will — get this — automatically 
dial telephone numbers including access codes to 
your own long-distance dialing system! The optional 
dialer board is available at an additional cost of $70. 

Let's be practical. An executive on-the-go will 
certainly need one of these, but when you hear about 
some of the applications to which they're being put, 
you wonder how business ever got along without 
them. Take the New York based sales manager with a 
staff of far-flung salesmen all over the country He 
simply bought additional book covers, one for each 
salesman, and has his secretary update the regional 
leads that come in each month. These are sent to the 
men in the field who add them to their own books. 

The system, complete with a nicely packaged book 
cover, the software, all you need, works with IBM's and 
compatibles, Lotus 1, 2 and 3, Symphony, and most PC/ 
DOS programs. It's yours for only $50. That's right, I said 
fifty bucks. 

Uniform 

For the most part, the oft-occurring changeover from 
CP/M to MS-DOS machines is a smooth one. One 
reason for that is the fact that most of the popular 
software for the older format is also available for the 
IBM and its compatibles. In fact, the data files created 
by the CP/M versions of word processors, 
spreadsheets, datas bases and the like are almost 
always compatible with the MS-DOS versions of that 




software. But, the disk formats are not. 

In the past, the process of transferring your CP/M- 
software generated data files to MS-DOS disks has 
been a tedious and primitive one. Now, thanks to a 
new piece of software, that job is as simple as 
inserting your CP/M disk into your IBM's drive. 

That new software, called Uniform, enables your MS- 
DOS machine to directly read and write disks from 
almost any of the popular CP/M formats, and to 
initialize a blank disk in the CP/M format of your choice. 
That means data files created by a CP/M machine can 
be used directly by an MS-DOS machine and vice- 
versa. 

The software is easy to use; menus, prompts and 
easy-to-understand messages guide you through. Once 
invoked to select a disk format, you simply use the MS- 
DOS commands (COPY etc.) and software with which 
you are familiar Also, no modification of your hardware 
is needed. 

For more information, contact Micro Solutions, Inc. 
125 S. Fourth Street, DeKalb, IL 60115. <*<!>► 
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ALL ABOUT 
PRINTERS 



What you see may NOT be what you print! 

Herb Friedman 

■With few exceptions printers rarely are 100% 
compatible with any modern personal computer Even 
when the printer has the same marque as the computer 
it's a good bet it won't print all the characters and 
symbols shown on the screen. Manufacturers often 
upgrade or modify the characteristics of their latest 
models to accommodate the features of the most 
recent software or hardware fad. While every printer 
must print the ASCII characters represented by ASCII 
codes 32 through 126 — those we call "the character 
codes" — outside this range anything goes. Some 
computers create block graphics in response to ASCII 
codes above 126, others use the above -126 ASCII 
codes for a separate Italics font, still others use the 
above-126 codes for a complete set of international 
characters and Greek and math symbols, and others 
use the codes for partial international character sets. 

Then there are the ASCII codes below 32 — what are 
called "the printer control codes." While the line feed 
CLF), carriage return (CR) and back space (BS) are 
virtually standard, the remaining codes are used for 
whatever the manufacturer selects: Some use them for 
conventional printer controls, others employ some of 
the under-32 codes for graphic symbols such as the 
four playing card suits, the international male and 
female symbols and musical notes; anything at all. 

Few printer buyers realize that "What they see ain't 
what they print" until it's too late. For example, two of 
the most famous, best -selling printers cannot 
reproduce the graphics and characters above ASCI1 126 
produced by the IBM and IBM-compatible personal 
computers, although one printer can be retrofitted to 
provide some of the upper-ASCII characters. In the 
home-and family category no known non-proprietary 
printer can reproduce all tine sraphics of the 
Commodore 64, and any conventional printer used 
with the Apple II familly of computers must use shifted 
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graphics because the conventional Apple printer 
interface has a seven-bit printer output, which limits 
the ASCII codes to 126. 

In order to get around inherent printer limitations and 
be able to reproduce any character or symbol, some of 
the very latest printer designs — such as certain models 
from Epson and Panasonic— provide a user RAM area in 
which the user can store user-created or custom- 
designed characters. 

Characters in ROM 

All matrix printers are controlled by a 
microprocessor As shown in Figure 1, a simplified 
functional diagram of a matrix printer, the 
microprocessor receives either serial or parallel data 
from the computer which it compares with a character 
set stored in ROM. For each conventional ASCII code 
there is a matching character or control function stored 
in ROM. (The codes for which no ROM character is 
provided are generally ignored' by the printer) The 
microprocessor also controls the movement of the print 



PRINTHEAD 



FROM 
COMPUTER 



> 



CHARACTER- 
SET 



CPU 



ROM 



FIG. 1— THE BASIC MATRIX PRINTER drives the prim head 
using a character set that Is entirely within ROM. There Is no 
way to modify the inherent characters or substitute user cre- 
ated characters. 



head and the firins order of the print head wires that 
imprint the dots from which the characters are formed. 
The print head of most modem low cost printers 
employ 9 wires, of which up to 7 are used to create 
the characters (all 9 misfit be used for sraphics). The 
extra wires are needed in order to create the 
descenders for lowercase characters such as the "p" 
"g" and "q." Figure 2 shows how the printer's CPU shifts 
from the seven upper to the seven lower wires in order 
to create upper and lower case characters in the Epson 
FX + printer. Each character is created in a matrix 9 
dots high and 6 dots wide. The dots represent the 
actual firing of the wires as the head is moved from left 
to right across the paper. If the head had only 7 wires 
the lowercase characters would be shifted upwards 
and lack descenders, as they did in the earliest of 
personal computer printers. Also note from Figure 2 
that in some instances the dots are printed not in a 
column but on the "line(s)" between the column: It is 
possible to print a total of nine dots in a matrix only six 
dots wide. The very last column is not normally used 
for characters because it provides the spacing between 
characters. 

The required ASCII code, head movement and the 
firing sequence of the wires for each character are 
programmed into the ROM along with the printer 
functions and cannot be changed. The printer will print 
only the character for which it is programmed even if 
the computer uses the same ASCII code for a different 
character, symbol or graphic. For example, if a 
particular printer has the same Italic character set as the 
Epson EX 4- printer only the Italic characters will be 
generted by printer codes higher than 161. If the 
computer outputs an ASCII 234, which is the printer's 
lowercase Italic "j," the printer will print the "j" even 
though the same ASCII 234 code is recognized by the 
computer as the omega symbol. As far as the 
computer is concerned it is outputting the Omega 
symbol displayed on the screen, but as far as the 
printer is concerned the computer is sending an Italic 
"j." 

But because a matrix printer's characters are created 
by individual dots it's possible to custom design any 
kind of character, symbol or graphic, even a complete 
character set from ASCII 00 to ASCII 256. All that's 
required is some way to supercede the ROM-based 
character set. This is accomplished, as shown in Figure 
3, by driving the print head from a RAM buffer — user- 
programmable memory — rather than from the ROM. 
When the print is made the characters will be those of 
the programmable RAM rather than those of the ROM. 

Ram permits the user to create a custom design for 
any or all ASCII codes, or to store one or more 
characters from the ROM character set and customize 
only specific ASCII codes. The CPU can either drive the 
matrix printhead from the ROM character set, or it can 
drive the print head from the RAM buffer. The ROM/ 
RAM switching, the programming of RAM with custom 
characters, and the selection of ROM characters to be 
emulated in RAM are under software control, and can 
be entered either as direct statements, or as part of a 
BASIC program, or in certain select instances as a 
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FIG. 2— THE CONVENTIONAL MATRIX PRINTER employs a 9- 
wire head even though only 7 wires are used lor each 
character. The two "extra" wires are needed for lower case 
descenders, such as the "tail" shown on the lower case "g." 
Notice that the dots can be printed in a column or between 
columns. The extreme right hand column is left free for con- 
ventional characters because it provides the space between 
adjacent characters. 

printer control code (the RAM/ROM switching) from 
within an applications program. 

Let's illustrate printer programming using the ASCII 
234 code previously discussed. If we wanted to 
substitute the Omega character for the Italic "j" we 
could program the entire ROM-based character set 
except for ASCII 234 to load into the RAM and then 
load a user-generated ASCII 234 representative of 
Omega (fi) from the computer using a short BASIC 
program. As long as power to the printer wasn't 
interrupted it would print an Omega in response to an 
ASCII 234. Or, we could program the entire ROM 
character set from ASCII 00 through 126 into ROM, and 
then program only the custom designed ASCII 234. The 
printer would ignore all ASCII codes higher then 126 
except for ASCI I 234. 

The user-designed characters must fit within what is 
called the "matrix" of the printer, which is simply a box 
representing all the dot positions that can be used to 
create a character In the Epson FX+ printer the matrix 
is 9 x 11, meaning 9 vertical dots by 11 horizontal dots, 
as shown in Figure 4. Confused? No, there is no error in 
Figure 4. As we explained earlier in Figure 2, the dot 
matrix is 9 x 6, but dots can be printed between the 
columns; in effect, the matrix is 9 x 11. (Also as 
mentioned earlier, as a general rule the extreme right 
column is never used for the character because it is the 
minimum space needed between characters, but there 
is nothing to prevent the user from employing the 
column for special graphic effects or double-width 
characters.) 

For example, Figure 5 shows how RAM programming 
can be used to create a customized font (type face) or 
individual characters. The FX+ printer is factory 
supplied with the Roman character set: The straight- 
sided characters we recongnize as "computer 
printing." Figure 5A shows how the Roman "E" is 
generated: Notice the dots are located precisely within 
the matrix boxes. Let's assume that the user prefers to 
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Fig. 3— A PRINTER THAT ACCOMODATES user-designed 
characters can print using either the ROM characters or from 
a RAM that is programmed with characters either downloaded 
from the computer or from the ROM. The RAM can accommo- 
date any kind of ROM/download intermix. 
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have the printins more closely resemble the characters 
of a conventional typewriter, what is called NLQ, 
meanins "near letter quality" The distinction between 
the characters is serifs or rounded corners, and the user 
could custom desisn and program the printer with a 
substitute character set resembling conventional pica 
characters, such as the letter "E" shown in Figure 5B. If 
the user wanted to modify only the shape of the letters 
but not the numerals or punctuation symbols he could 
load the new upper and lower case letters into RAM 
along with the numerals and punctuation form the ROM 
roman character set. With the printer's CPU 
programmed to operate from RAM the printout would 
contain NLQ letters and Roman numerals and 
punctuation. A complete NLQ character set for letters, 
numerals and punctuation could be designed and 
loaded into RAM. It is even possible, as shown in Fig 
5C, to prosram a graphic symbol such as the Omega. 

Generally, we try to use whatever we can of the ROM 
characters. Designing a custom character set is not a 
one-evening project. The characters are created by a 
BASIC program: An individual character requires an 
attribute statement that positions the character in the 9 
x 6 matrix, and a data line for each row The data lines 




FIG. 4— CUSTOM-DESIGNED CHARACTERS are formed from 
a 9 x 6 matrix which actually provides 11 columns of dots. The 
characters are created by firing any of the indicated dots, 
however adjacent white and dark dots cannot be used; the 
printer will ignore an indicated dark dot if the immediate 
adjacent dot is white. 
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FIG. 5A— THE CONVENTIONAL ROMAN CHARACTER has 
straight sides and looks "computerized." This is how a dot 
matrix printer creates the Roman "E." 

FIG. 5B— THE 'NLQ'TYPE CHARACTER— which resembles 
typewriter characters— can be created by the user and down- 
loaded into RAM as a substitute for the Roman characters. 
This is how a user-created NLQ "pica" character might be 
created. Although full NLQ printing is attained by multistrik- 
ing in such a way that the spaces between the dots are literally 
filled in, the basic character is created from individual dots. 

FIG. 5C— SINCE THE CUSTOMIZED CHARACTERS are cre- 
ated from dots al most anythi ng is possible. This is the pattern 
for Omega, the symbol we use to indicate resistance. 

represent the byte value for each column of dots, and 
since there are nine possible columns for each 
character it would take considerable time and 
debugging tocustom design no more than a handful of 
characters. It is probably less time and trouble to 
purchase a program that automatically downloads an 
NLQ or IBM-compatible character setts). 

While there is software available for some 
commonly-used non-programmable matrix printers that 
generates custom character sets through the printer's 
dot addressable function, the printing process itself 
tends to be s-l-o-w because each letter might require 
several passes of the print head. On the other hand, 
printers having custom characters programmed into 
RAM have no loss in throughput because the printer 
doesn't know whether it's printing ROM-based internal 
or RAM-based custom characters.-^CD^ 
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Electronics Paperback Books 

EXCITING OFFERINGS AT SPECIAL INTRODUCTORY PRICES I 
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COMPUTED tf USiC 
PROJECTS...., 57,50. 
Shows- ho* lo UH you* 

home compgier to pro- 
due* SletfiOPiC mij',^ 
Many crams Mostly \at- 
oun Irao (NO CHARGE 
(or mhJpqinfl) 



AN INTRODUCTION 
TO COMPUTER PE- 
RIPHERALS ..._ KM. 
Describes, and explains 
how Lo use a varwly ol 
rti'ftr*rt computer equr-p- 
manl in as non- lechrucil I 
j WAy aa possible li-hip- 




Ly Oi pOi3-i 

|FRE£» 



103 PROJECTS fOH 
ELECTRONICS EX- 
PERIMENTERS Irom 
TAB booh .._ 111. M. by 
Fornsji W Mims Mora 
L lun 100 prrHCKi-s you'll 
wonLlo build | shipping 
FREE) 



DIGITAL IC EQUIV- 
ALENTS AN0 PIN 
CONNECTIONS 

(12.50 3 shipping Ireei 



31? 



iOk 



M SOLDEflLESS BREADBOARD PROJECTS. Reg. $S.?S. Now 55,E»- 
I 30 SOLOERLESS BREADBOARD, Book 2. Rwj. 55.75. Now $5.M 

ELEMENTS OF ELECTRONICS. AUDIO. Ren. S9.00, NOW S7-S0 
i MINI-MATRIX BOARD PROJ EC? &. Hog. S5..&0. Now 5 ■! .» 



LINEAR IC EQUIV- 
ALENTS AND PIN CON- 
NECTIONS S12.50 

(Shipping, free) ?47 
togas. 7 10 -n ^hwi 
eourvs & pin connocfons 
tor popular UMr onented 
ICs. 



Saw an extra 52,00, Order tooth IC EQUIVALENTS edition* end p 

S23.CC We Also Include ahipprng Im, You oel a cornicle 2- 
I ib rai v (shipping r Kfc E ! 



32 ELECTRONIC 
POWER SUPPLY PROJ- 
ECTS JtQ.SS.From 

TAB bOCfcj Provdet 
pBWOir suppiv con 
slructmn inlo for almost 
any application {WE pay 



* • • * * 



THE PR£.QASIC 

BOOK S 7 SO. A 

on the BASIC program, 
nwig 'or Ihom who ruNc 
nOI yo i bought a comput- 
er as well de those who 
ha™ trouble team 1 
now [o program r|i.hap- 
p*ng FREE) 




FIRST BOOK OF 
DIODE 

CHARACTERISTICS 

JS.fJO. Full micT- 
ohimgeabili'v data and 
characlorislies lor thou- 
sands OT diodes 
(Shipping FREE) 



necbons lOf poouLu user 



REMOTE CONTROL PROJECTS. R*g 5S.O0. Now 54.50 
PROJECTS USING SOLAR CELLS. Reg. 15.M. Now 5-V25 
DIGITAL IC PROJECTS. Reg;. 55.00. How J4.25 
ELECTRONICS PROJECTS FOR BEGINNERS. Reg. J5.M. Now S-VDO 




SECRETS OF THE 

COMMODORE U 

S5.W. Masses ol useful 
mln and prog/amming 
lips nol round in any 



MICRO IN TERFAC- 
SNG CIRCUITS— BOOK 

I ..... i&M. Practical 

*CW-ori! tt jnsHpn-i you 
computer mLo control or 




T*j>*i!rp»i*«r 



aSSst 



INTRO TO PRO- 
GRAMMING THE ATARI 

BOO WW XL 55 QG 

Perfetl camptemenL la 
the Atan vseri manual, 
Even shows how Lo use 
aniroalod graphics 

□ MICRO INTERFAC- 
ING CEHOLFITS— BOOK 
2 ..... £5.75. Interfacing 
sound and speech, gerw 
■ton, lernper^rtote and 
oplical larisi 
controllers, *nS n 




. . COMPUTER TECH- 
NGLOGY EXPLAINED 

55.00. E* puma lions 

lor cornoulef tftrms oflen 
encountered, A dictionary 
lor cemptder lingo. 



IKTRO TO Z-K MA. 
CHINE CODE 53.75. 

Speed up your programs 
They may be harder to 
wnt*, bul its worth learn- 
ing how, Soma demo 
proorams arn included. 




ANTENNA PROJ- 
ECTS 55.00 

Practical radio antenna 
designs 1hat deliver ooSfl 
pcrrorntanc* and am roi 
alnmly Simple and 
inrApensnre lo build 



WHITE S RABrO 
LOO ™ *# c gE An up-lo- 
pate dirertoryol AM, FW 
and TV slabons, meJyd 
iny a secl»n on 
worldwide shortwave sla- 
Lons 




Quality Paperbacks 



CONFIDENTIAL 
FREQUENCY LIST. Gib 

edition 5)3.95, 

LaJesI inlp on usual and 
rffiOliC Shcrlwav* broad' 
casl sEalibns, 

; ±5 SIMPLE AMA- 
TEUR BAND 
ANTENNAS .... 55 00 
Ail Kinds erf intamH lor 
all hinds of a 



O 



;MRT PROJECTS 
_.. *U50, ftciflctS in 



cor-nw-.c rs. Lest equip- 
ment, recerrtf aids, 
lunors. reCoive^i and 



■ ELECTRONIC SCI. 

ENCE PROJECTS 

55.75. Simple Co com- 
plti. a oroup of prcn*£!s 
w 11 a strongly scian1ii>: 
' avor 



HOW TO DESIGM 
ELECTRONIC PROJ- 
ECTS S5,75.How10 

usa slandard :■:.,' ele- 
ments !p make custom 



HOW TO GET YOUR 
ELECTRONIC PROJ- 
ECTS WORKING 

SS.00, Htm to '■- : ETte 

'auiis in your protects, re- 
irlhtnidndgBt Ihem 



DESIGN * MAKE 

YOUR OWN PC 

BOARDS *S.7S.E*- 

oryihir>ayOun«e|tO 
Vjjcw befcre you mafca 
pfinted-CifCtJil board's for 
your cpOjocIS 



CRYSTAL SET CON- 
STRUCTION »4.50. 

A varies ol crystal radio 
' " !□■ Ihe psrpen- 



Affordab 



INTRODUCTION TO 

RADIO DKING 

55, M. How lo optirmie 
Ine r«ep1i0fi Ol distant 
-..-.; r i -wave broadcasl 
and amaleur slanon? 



INTRODUCTION TO 
RADIO fJ-KIHG ..._ 
55.00. Gel ■tic this 1u- 
Dftoling nobby This book 
ws you |,us! about evvy- 
IffeAg you nr»d IP know 
to get started 



feissis 



e 



4* 




* i * 



i ELECTRONIC SE- 
CURITY DEVICES 

SS.0O '■ -,= . :.:■ : m 
(tons Swrich BCUviUed 
alanns. mlpared A ufli a- 
sonic sysiems. jmok*. 
93s. wale' detection 



INTERNATIONAL 
TRANSISTOR EQUIV- 
ALENTS ..... $7.50. 
Locales possible sub- 
soiuiM rev a popular 
user-onented se'eeiiun p| 
modern Iran.t1slc.r5 Japa- 
nese. European and 
American lypei 



e Prices 




I I 20 PROGRAMS FOR 
THE 7K SPECTRUM a 

IfiKZXal 5E.O0.AM 

programs curs on botti 
machines Include How 
charts and tnta on how Id 
modify Dp nm on ether 
computers 

ELECTRONIC MU- 
SIC AND CREATIVE 

TAPE RECORDING 

$5.M. Shows how you 

can make electronic mu - 
rue a! home wrlb simple 
and neMpens** equip 



MOOERN OP-AMP 

PROJECTS 55.00. 

Includes a Slide Timer. 
AF SiQf-al Gen. Mifce Pre 

amp Scratch F- tcr and 



COUNTER DRIVER 
a. NUMERICAL DIS- 
PLAY PROJECTS .... 

54.50. Numerical ndica- 
tor davices matee it eisy 
to couni. ovioe tnti- art' 
play 



. ELECTRONIC SYN- 
THESIZER PROJECTS 
..... S4.Su. How to as- 
semble [ha cements p4 a 
syn-hesizer and men pul 
mam all 1 



ELECTRONIC TIMER 

PROJECTS 55.00 

Tuning circuits to M just 
about every application 
ReoiJired Iry every «- 



PRACTICAL ELEC- 
TRONIC BUILDING 
BLOCKS. BOOll 1 .^. 

55 75. Build :r;r? E :^.:\ 

and then combine Eherft 
Co h>m> almost any 
custom profed r> yom- 



MICR0PR0C- 
ESS1NG SYSTEMS AND 
CIRCUITS $7 Jfl. 

Gu'd* to ihe aiementsor 
rrucracrocessing sys- 
lems Teaches t" If* 



'undamen'ials 



PRACTICAL ELEC- 
TRONIC BUILDING 
BLOCKS. Book 2 ..... 
S5-75. Amptiiers erf all 
kinds Lo add lo the Cp 1 - 
cuils frarr Book 1 of this 
senea 

PRACTICAL ELEC- 
TRONICS 
CALCULATIONS AND 

FORMULAE &7.50. A 

wcvshcD mamrti ihai 
bodges ine gap between 
cont&icaiec: lech theory 



and cul and try 




SINGLE IC PROJ- 
ECTS S4.25. AJ. 

prcjcCM in mis book are 
based on one ;C and ana 
MTtplflOCOnsIn*! G-eai 
way lo 0*E ilarted with IC's 



POPULAR ELEC- 
TRONIC PROJECTS 

S4.75. A coiiediOJi ol a 
wide wge of eiad^nc 
proiec".s and circuits lor 
t K a ekoenmentar 



■\C PROJECTS FOR 

BEGINNERS J5.DU. 

Wnlten ospecra'li/ fa" the 
lass ejtpe.'ienceo eapari- 
menter Compsele part* 
layouts and winng di- 



CHECK OFF 
THE BOOKS YOU WANT 



55S PROJECTS 

5S.0O. So useful l-a1 this 
EC his an unpsr'jiiieied 
rapulation Here's a oook 
lull erf uselul Applicalions 



POPULAR ELEC- 
TRONIC CI RCUITS- 
Book 1 .... S5.00. Mere 

circuits tor hOQDytsEs Ajj- 
OjP. radio leil. rnuiie 
housebotd and more 



POPULAR ELEC- 
TRONIC CIRCUITS. 
BOOK 2 55,75- More 

useful circuits- None erf 



ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. Box 240, Massapequa Park, NY 11762-0240 



Name. 



Address . 
City 



-Slate . 



_Zip . 



^Canadian Shipping (SI. 50 1st two books 50c ea, additional) 



Number of books ordered | | 

Total Price of Books 

Sales Tax (NY State Residents) 

*Shipping in U.S. only 

(S1 .00 1 st iwo books, 40e ea additional) 

TOTAL ENCLOSED 
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A new use for your light pen. 

Ralph Meal 

■After building the light pen described in the June, 
1985 edition of ComputerDisest, i began thinking of 
possible uses for it. One idea, was as an optical 
tachometer for measuring the speed of rotating objects 
such as fans or motors. The program presented here is 
the result. Using this program and a light pen 
compatible with the Commodore C-64, you can 
measure the rotational speed of most objects. 

The program was originally written in Assembly 
Language and later converted to data statements to 
make the program easier to type into the computer. 
Unfortunately there is one drawback to this. Without 
the source code, it is difficult to see how the program 
functions. However, we'll explain. 

How the program works 

If it were not for the fact that computers are very-fast 
adding machines, this system would only work at low 
frequencies. We take advantage of the computer's 
speed by having it count the number of times the light 
pen is activated per second. At the point where the 
second has ended, the program stops counting and 
displays the count to the screen for about two 
seconds. After this, all values are zeroed and the count 
begins again as sensed by the light pen. 

Obviously timing is everything if this system is to 
function properly And all of the timing is 
accomplished by use of the Jiffy Clock, which is an 
interrupt-driven clock. The computer keeps a 
continuous count of the number of times interrupts 
occur and stores this count at memory locations 160 - 
162. However, of these three memory locations, we are 
concerned only with location 162. This location is 
updated every 1/60th of a second. All we have to do 
to check to see if a second has passed, is compare this 
location with the number 60. When memory location 
162 reaches 60, the program stops counting and jumps 
to a time-out subroutine. This subroutine continuously 
checks the same memory location (location 160) for a 
value of zero. This value will only be obtained after the 
count in memory location 162 has passed 255, Once 
the value in location 162 is equal to zero, the program 



5 REM* OPTICRL TACHOMETER * 

10 PRINT":!" 

20 POKE 53281,1 

30 FOR 1=32768 TO 32971 

40 READ X 

50 POKE I,X 

60 NEKT I 

70 SYS32763 

30 DflTH 169, 1,141,255*3/173 

90 DATA24,203,9,2,141,24 

100 rjATA208,32, 172,123,169,48 

110 DATR141, 255, 4, 141,0,5 

120 DATA141, 1,5,141,2,5 

139 DATA141, 3, 5, 169,72,141 

1 40 BATA5, 5 , 1 69 , 26 ,141,6 
150 DATA5, 169,0, 133, 162, 162 
160 DRTA4,24, 164, 162, 192,59 
170 DATA176, 109,32, 150, 128, 139 
180 DRTA255,4, 109,255,3, 157 
190 DATA255, 4, 201,58, 208, 234 
200 DATH233, 10, 157,255,4,292 
210 DflTA189,255,4, 105,0, 157 
220 DATA255, 4, 201 , 53, 208, 213 
230 DATA233, 10, 157,255,4,202 
240 DATA139,255,4, 105,0, 157 
250 DATfl255,4,201,53,208, 195 
260 DATA233, 10,157,255,4,202 
270 DATA 189, 255, 4, ,105,0,157 
280 DATA255,4,201,58,203, 177 
290 IiATA233,10,157,255,4,202 
300 DATA139,255,4, 105,0, 157 
310 DATA255,4,201,58,208, 159 
320 DATA233, 10, 157, 255, 4, 202 
330 DAT A 173, 0,220, 4 1,16,208 
340 DATA249, 173,0,220,41, 16 
350 DATA240,249,96, 165, 162,208 
360 DATA252,76, 16, 123, 162,0 
370 HATR1S9, 186, 128, 157,50,4 
380 DATR232,224, 17,208,245,96 
390 DATA70, 82, 69, 81, 35, 69 

400 IifiTA78,67,89,32,67,79 
410 DATA85,73,84,63,82,96 

READY. 

jumps to the start and is again ready to record events 
detected by the light pen. 

First connect the light pen to joystick port 2, Then 
turn on the computer and load the program listed. 
When run, the program should clear the screen and 
turn the background of the monitor to white. A simple 
test to check out the program, is to place the light pen 
against the screen of the monitor. A value of 60 should 
appear on the screen if the program is functioning 
properly (The value may fluctuate between 59 and 61 
on some monitors.) 

There are some limitations to this program. From tests 
conducted, it would appear that the limiting readable 
frequencies are about 10,000Hz. At this frequency the 
optical tachometer reads about 9650Hz, some 450Hz 
from true value,^(D>- 
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BUILD THE 
GRAFEX-32 

PART 2 



RAY DAHLBY 



This article, begun in February is continued here. 

A 7220 display cycle requires 2-2Xwclk cycles and a 
RMW cycle requires 4-2Xwc1k cycles. The sequence of 
events which takes place during a RMW cycle is 
outlined below The four 2Xwc1k intervals are referred 
to as e1, e2, e3, and e4 as per the timing diagram, 
Figure 3. 

The intervals description follows: 

e1 — The 7220 begins to output the display memory 
address on the 16 AD lines; ALE goes low to indicate 
this address is valid. This signal (also called RAS) 
strobes the low 8 address bits into the display memory 
and latches the high 8 address bits into the CAS latch, 
IC12. 

e2— The 7220 tri-states the AD lines and DBIN goes 
low to indicate that a RMW cycle is in progress. The 
CAS latch OE pin is brought low to present the 8 
column address bits to the display memory and then, 
the CAS line is brought low to strobe this address into 



DOT 
CLOCK 
16MHz 

4MHz 

2XWCLK 
2MHz 

ALE/RAS 

CAS LATCH 
#11 ICl? 
CASQE 
#1 IC12 

CAS 

rJiiii 

6 

SR LOAD 
#1S 
1C 17, 18 

ALE/RAS 

CAS LATCH 
#11 IC12 

CASOE 
#T 1C12 

CAS 



SR LOAD 

#15 

1C 17, 18 



si 92 e3 e4 

TATLruinminnjinnAiUiJinAnnnnnjuiririiuirin 



j L 




RMW 
CYCLE 



DISPLAY 

CYCLE 



FIG. 3— TIMING DIAGRAM illustrates timing steps and se- 
quences. See text tor further information. 



the display RAM chips. The G pin of the memory is 

brought low to allow the read data to be presented to 

the 7220. The read data is loaded into the video shift 

registers. 

e3— The 7220 reads the 16 bit data from the display 



FIG. 4— PRINTED CIRCUIT 
BOARD is shown half size for 
those who wish to make their 
own. Due to space restrictions, 
board had to be reduced 50%. 
Be sure to have these drawings 
photographically enlarged 
200% before making board. 
Component side is shown at 
left. 
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BARBERPOLE EFFECT OF 80 columns by 50 rows ol text. The 
character set is made from a 5 x 7 dot matrix in an 8 x 8 box. 
This set includes the complete 128 character ASCII set. 



memory and performs the modifications. 

e4 — The G pin of the memory is brought high to tri- 
state the RAM data lines, the 7220 presents its modified 
data onto the AD lines, the memory WE is brought low 
to write the modified data back into the display 
memory The modified data is loaded into the video 
shift registers. 

The two 2Xwc1k intervals which make up a display 
cycle are outlined below. Again, e1 and e2 refer to the 
2Xwc1k intervals labelled on the timing diagram. 

e1 — The 7220 begins to output the display memory 
address on the 16 AD lines; ALE goes low to indicate 
this address is valid. This signal strobes the low 8 
address bits into the display memory and latches the 
high 8 address bits into the CAS latch, ICI2. 

e2— The 7220 tri-states the AD lines and DBIN stays 
high to indicate that a display cycle is in progress. The 
CAS latch OE pin is brought low to present the 8 
column address bits to the display memory and then, 
the CAS line is brought low to strobe this address into 
the display RAM chips. The G pin of the display 
memory is brought low to allow the read data to be 
presented to the video shift registers. The read data is 
loaded into the video shift registers. 

Notice that the video shift registers are loaded with 
new data every two 2Xwc1k interval regardless of 
whether the 7220 is executing a display cycle or a 
RMW cycle. In the case of a RMW cycle, the data 
loaded into the shift registers will not correspond to 
valid screen data and will cause visible glitches if the 
7220 is allowed to access the screen RAM during 
active video intervals. The 7220 has a provision which 
allows RMW cycle to take place only during the 
blanked Vsync and Hsync intervals preventing a 
disturbed screen display while drawing is in progress. 
Although the video shift registers are still loaded during 
RMW operations, these cycles are restricted to the 
approximately 30% of the time when the screen is 
blanked, preventing the false data from being seen. 



I 




DIFFERENT DIRECTIONS 
\ / 






4 I v 





THE EIGHT DRAWING DIRECTIONS. The display was pro- 
duced by writing the string "DIFFERENT DIRECTIONS" at a 
magnification factor of 2, then writing it again with the x and y 
starting position shifted by 1 pixel and the mode set to com- 
plement. 

When two or more boards are installed in a system, 
they are daisy-chained together by means of the 
expansion connectors, PI and P2. These connectors 
carry the 16 MHZ dot clock and the 7220 video sync 
signals from the board designated to be the master, to 
the slave boards. The jumper on P3 is installed only on 
the board acting as the master. When initial lized by 
software, the slave 7220 s synchronize their timing with 
the master so that all of the 7220s run in phase with 
each other In this way three Grafex boards installed in 
a system can each drive one gun of an RGB color 
monitor. The composite sync is carried on the video for 
those monitors capable of accepting sync on the green 
input. RGB monitors having external synchronization 
inputs can be driven from one of the expansion 
connectors of a Grafex board. Specific information 
explaining the use of three Grafex boards with RGB 
monitors is included with the color software package 
available from my company Please check with the 
source mentioned at the end of this article for price 
and delivery information. Figures 4 and 5 provide 
necessary information should you prefer to fabricate 
your own boards. 

Programming the 7220 

After power up, the 7220 must be initiallized by a 
series of commands and parameters to configure it for 
the type of display desired. Usually these commands 
and parameters are stored in a table which the 
initialization routine can refer to and then pass to the 
7220. 

The path for information flow between the host 
microprocessor and the 7220 is the first-in first-out 
(FIFO) buffer internal to the 7220 Commands and 
parameters and loaded into this buffer by the host and 
removed at the other end by the GDC's command 
processor Care must be taken by the programmer to 
avoid overflowing the FIFO buffer with data faster than 
the GDC empties it. For this purpose, the GDC has a 
status register containing bits which indicate when the 
FIFO buffer is full or empty and also when data is ready 
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Address Read 



TABLE 1 
Write Video Relay 



Ujtlag I 



CONO 


Status 
Register 


Parameter 


Apple 
Video 
Displayed 


CON1 


FIFO 


Command 


CON2 


Status 
Register 


Parameter 


Graf ex 

Video 

Displayed 


CON3 


FIFO 


Command 



to be read by the host microprocessor Referrins to 
Table 1, the status register can be seen to be mapped 
into the Apple's expansion slot area and can be read at 
any time. Other bits in this register indicate the state of 
the Vsync and Hsync video timing counters to allow 
smooth scrolling and other effects needing software 
synchronization to the video field rate. 

The first command issued after power up is the 
Reset command. This command is interpreted by 
special hardware ahead of the FIFO to ensure that the 
internal registers, FIFO buffer, and command processor 
of the GDC dre reset to their idle state prior to the 
initialization commands and parameters which follow. 
Normally, it is a good idea to check the status register 
for a FIFO FULL condition before each byte is output. 
On power up, the flags in the status register are not 
meaningful, so the RESET command must be issued 
before attempting to read the status register or load 
other commands and parameters into the GDC 

A typical initialization program is shown in Listing 1. 



1 


ID 


EDU 


*FE 


2 




ORG 


*O300 


3 




LDA 


#t-FZ 


4 




STA 


10 


5 




LDA 


#*co 


6 




STA 


10+1 


7 


IN1T 


LDX 


#oo 


8 


LOOP 


LDA 


TABLEl ,X 


■? 




LDY 


TABLES, X 


10 




STA 


ilOi ,Y 


1 1 




INK 




12 




CPK 


#30 


13 




&NE 


LOOP 


M 




RTS 




15 


TA&LE1 


DFB 


*00,#1F, 



, *0B , »1E, *C8 , *40, *6F , *47 , *-28 , *70 , 
*00,*00,*IX),*19,*4B,*00,*C0,*00,* 
4i>,*00.*7B,*FF,*FF,*23,#4C,*10,*6 
& 
It TABLE2 DFB 1,0,0,0,0,0,0,0,0,1 
,1,0,1,0,0,0,0,1,0,0,0,1,0,1,0,0, 
1,1,0,1 



GRAFEX-32 Power and Ground Ptn-outs 

+5volts ground 
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rcis 

IC19 
IC20 
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14 

14 

14 

14 

14 

14 

14 

14 
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20 

20 

9 

9 

9 

9 

16 

16 

16 
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7 

8 

10 

10 

18 

18 

18 

18 

8 

8 
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FIG. 5— PARTS PLACEMENT is shown above. No components 
are mounted on reverse side of board. 
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Listing II 




1 10 


EG.U 


*FE 






2 


ORG 


*0300 






3 


LDA 


#»F2 


SELDT7 




4 


STA 


10 






5 


LDA 


IH CO 






6 


STA 


10*1 






7 


JBR 


FIFO 


;MAhE SURE F IFO 


IS EMPTY ] 


G 


LDV 


#oi 






9 


LDA 


#»49 


t CURSOR COMMAND 




10 


STA 


tID),Y 






11 


DEY 








12 


LDA 


#00 






13 


STA 


(10) ,Y 






14 


STA 


<IQ),Y 






IS 


INY 








16 


LDA 


#*4A 


J MAS! COMMAND 




17 


STA 


(101 ,Y 






IB 


DEY 








19 


LDA 


#*FF 






20 


STA 


(10) ,Y 






21 


STA 


(10) ,Y 






22 


INY 








23 


LDA 


»*0F 


:SYNC COMMAND 




24 


STA 


(10) ,V 






25 


DEY 








26 


LDA 


#*0F 


JFAST MODE 




27 


STA 


(10) ,Y 






28 


LDX 


#*oo 






29 LOOP 


LDY 


#01 






30 


LDA 


#*4C 


SFIGS COMMAND 




31 


STA 


<IQ> ,Y 






32 


DEY 








33 


LDA 


#*02 






34 


STA 


(10) ,Y 






35 


LDA 


#*FF 






36 


STA 


(10) ,Y 






37 


LDA 


#*3F 






33 


STA 


(10) ,Y 






39 


INY 








40 


LDA 


#*22 


JWDAT MODE 




41 


STA 


(10) ,Y 






42 


DEY 








43 


LDA 


#*FF 






44 


ETA 


(10) ,Y 






4S 


STA 


(10) ,Y 






46 


JSR 


FIFO 


;MPKE SURE FIFO 


IS EMPTY 


47 


INX 








48 


CPX 


#*01 


; CHANGE TO #*04 


FOR 128K 


49 


BNE 


LOOP 






50 


RTS 








51 FIFO 


LDY 


#00 






52 WAIT 


LDA 


(10) ,Y 






53 


AND 


«*04 






54 


BEG 


WAIT 






55 


RTS 


Table II 










Video Parameters 




Active Line = 








40JJLS 


HFP = 








7|iS 


HBP = 








12^s 


HSYNC = 








6jiS 


Total Line Time 








64u.S 


Active lines per 


video field = 




200 lines 


VFP = 








30 lines 


VBP = 








16 lines 


Vsync = 








16 lines 


Total lines per field = 






262 lines 


Video field rate 


= 1/6' 


iiLS x 262 lines) = 59.637 Hz 





This sequence configures the GDC to generate 640 by 
400 interlaced video with the video timing parameters 
given in Table II. The GDC is designated as master, 
dynamic RAM refresh is enabled, and transparent mode 
is selected (the GDC is allowed to draw only during 
blanked screen intervals). Also the entire screen is 
defined as a bit-mapped graphics area with the screen 
window set to the top of memory When this program 
is run, the 7220 begins outputting video to the system 









LUtlllg "I 




1 10 


EOU 


*FE 






2 


ORG 


*300 






3 


LDA 


»*F2 


;SL0T7 




4 


STA 


10 






5 


LDA 


#*co 






6 


STA 


10+1 






7 


JSR 


FIFO 


j MAKE SURE FIFO 


IS EMPTY 


8 


LDY 


•01 






9 


LDA 


#*23 


JWDAT MODE 




10 


STA 


(10) ,Y 






11 


LDA 


##78 


J PATTERN RAM 




12 


STA 


(10) ,Y 






13 


DEY 








14 


LDA 


#*FF 






15 


STA 


<IQ) ,Y 






16 


STA 


(10) ,Y 






17 


INY 








18 


LDA 


#*49 


; CURSOR COMMAND 




19 


STA 


(10) ,Y 






20 


DEY 








21 


LDA 


#*8t 






22 


STA 


<I0> ,Y 






23 


LDA 


#*17 






24 


STA 


(10) ,Y 






35 


LDA 


#*00 






26 


STA 


i 10) ,Y 






27 


INY 








28 


LDA 


#*4C 


:FIGS COMMAND 




29 


STA 


tlO) ,V 






30 


DEY 








31 


LDA 


##40 






32 


STA 


(I0> ,Y 






33 


LDA 


#*03 






34 


STA 


(ID) ,Y 






35 


LDA 


«*00 






36 


STA 


(10) , Y 






37 


LDA 


»*63 






38 


STA 


(ID) , Y 






39 


LDA 


**00 






40 


STA 


(10) ,Y 






41 


LDA 


#*63 






42 


STA 


(10) ,Y 






43 


LDA 


#*00 






44 


STA 


(10) ,Y 






45 


LDA 


#IFF 






46 


STA 


(10) ,V 






47 


LDA 


#*3F 






48 


STA 


(10) ,Y 






49 


LDA 


#*63 






50 


STA 


(10) ,Y 






51 


LDA 


#*00 






52 


STA 


(10) ,Y 






53 


INY 








54 


LDA 


#*6C 


JFIGD COMMAND 




55 


STA 


UO) ,Y 






56 


RTS 








57 FIFO 


LDY 


#00 






5B WAIT 


LDA 


(I0> ,Y 






59 


AND 


#*04 






60 


PEC' 


WAIT 






61 


RTS 









CRT monitor from the random power-up data in the 
display memory 

A screen clear sequence is shown in Listing 2. This 
sequence clears the entire 32,768 bytes of display 
memory to zeroes in under 16 ms, or less than the time 
required for one video field. This routine can be 
modified to clear 128K bytes of display memory by 
changing the indicated line to: CPX #$04. 

A final sequence of commands and parameters, 
shown in Listing 3, draws a rectangle in the center of 
the screen with the dimensions of 100 vertical pixels by 
100 horizontal pixels. 



That's all the space for now. We'll conclude this article 
next month. 
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lems and other regulating func- 
tions were performed by the 
Department of Commerce, and, 
later, by the Federal Radio Com- 
mission {the FRC), the forerunner 
of our present-day FCC. The FRC 
was started by an act of Congress 
in 1927, and the FRC began life 
with a group of technically knowl- 
edgeable commissioners who had 
many problems with politicians 
who wanted to control — or abol- 
ish — the FRC. And the tremen- 
dous growth of radio meant that 
the FRC had all it could do just to 
keep up with technical problems. 

Among its many other respon- 
sibilities, the FRC regulated the 
use of language that might be con- 
sidered profane. To a degree, the 
FRC could punish persons or sta- 
tions for infractions of the rules. 
Criminal violations were referred 
to the Department of justice. 

Cracking down on pirate (un- 
licensed) stations was another of 
the FRC's tasks. Dozens of pirate 
stations were creating interference 
with licensed stations. By the 
1930's, the FRC was already han- 
dling hundreds of cases per week, 
all of which were related to radio 
regulations. 

Stations were assigned their 
place on the dial according to sev- 
eral criteria, including type of pro- 
gramming and power output. For 
example, in 1921, the Department 
of Commerce assigned music and 
entertainment stations to 360 
meters. Agricultural and mete- 
orological (weather) reports were 
assigned to 485 meters. During the 
next few years, stations were as- 
signed by their power output. 
Lower-powered stations were 
placed on the 230-330 meter band. 
Later, the broadcast band was 
lowered to 200 meters. 

There were about 15,000 to 
20,000 amateur radio operators 
(hams) operating in the United 
States in those early days. Those 
operators and experimenters were 
an asset to the industry as well as 
to the country, and the govern- 
ment always encouraged their 
efforts. Unfortunately, many of 
their contributions to the develop- 
ment of radio remain anonymous. 

Patent-infringement suits were 
being solved in the 1930's, and that 
meant that more superheterodyne 
receivers could be built. Of 



course, suits and bankruptcies 
continued on through the 1930's 
and into present times. 

Other early influences 

This column is devoted mostly 
to radio. But closely intertwined 
with the development of radio 
was, of course, TV. The earliest ra- 
dio experimenters were just as in- 
terested in being able to send 
visual as aural messages. Some of 
those ideas go back as far as the 
1700's, when experimenters be- 
lieved that transmitting images 
would be easier than transmitting 
sound! 

The editors of early radio pub- 
lications deserve much credit for 
advancing the state of the radio 
art, as well as for fostering interest 
in radio. Actually, the radio maga- 
zines, and their learned editors, 
were probably the most reliable 
sources of information for early ra- 
dio enthusiasts. Complete sche- 
matics, explanations of the latest 
circuits, photographs, and 
sources for parts were often pub- 
lished in those magazines. 

In the early 1900's almost ail 
home-built receivers were built 
from information contained in a 
radio magazine. With the coming 
of commercially-built sets, many 
of those magazines disappeared. 
Of course, not all radio publica- 
tions fell by the wayside. And 
among the survivors were the pub- 
lications by Hugo Gernsback. 
Starting with Modern Electrics 
(see Fig. 1) in 1908, Radio Craft in 
the 1920's, and Gernsback's Educa- 
tional Library, in the 1930's, 
Gernsback's publications were, 
and still are, a vital source of infor- 
mation for radio enthusiasts and 
people interested in all facets of 
electronics. 

Haves and needs 

I have sent many personal rep- 
lies assisting fellow collectors. If 
you still need antique radio parts 
or information, try one of the fol- 
lowing: 

Antique Electronic Supply Co. 
(1725 W. University, Temple, Ari- 
zona 85281) is a good source of 
tubes, parts, and books. The Ves- 
tal Press Ltd., (Box 97, 320 N. Jen- 
son Road, Vestal, New York 13850) 
also has a good supply of books 
and manuals. R-E 
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EQUALIZER 

• The ultimate non-lethal defense 
weapon. 

■ In five seconds can immobilize your 
attacker, even through heavy clothing. 

• Discharges over forty thousand volts 
of electricity from a nine voit nickel- 
cadmium battery. 

■ $49.95, Mass 5% sales tax, $3.00 
shipping and handling. 

1-800-522-2836 

FOR ORDERS ONLY 
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CIRCLE 277 ON FREE INFORMATION CARD 




Cash in on the Video-Cassette Boom! 
START YOUR OWN TV/VCR 

REPAIR BUSINESS 

at Home in Spore Time 



N; 



pw it's easy for you to 
get into this money- 
making business. Be the 
person in demand by the 
mill ion 5 of families who 
own videocassette record- 
ers—the fastest-growing product in 
the home entertainment field. 
Train at home in your spare time for an exciting 
career as a TV/VCR Repair Specialist. Experts 
show you how to start small at home with low 
overhead. Later you can go after repair business 
from hotels, offices,' hospitals and other 
companies who use TVs and VCRs in their 
daily operations. 



Experts show you what to do, how to 
do it... guide you every step of the way! 



Learn how to handle house calls and shop re- 
pairs — everything you need to know to get start- 
ed fast. Tools are included with your course so 
you get "hands-on" practice as you follow your 
Lessons step by step. Everything is explained in 
easy-to-understand language, but if there is ever 
anything in your lessons you don't understand, 
you can write or phone your instructor and you 
can count on getting an authoritative answer. 
Get free facts and color brochure that tell about 
home business opportunities. No cost. No 
obligation. No salesman will visit. 
MAIL COUPON TODAY ! 
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_ SCHOOL OF TV/vCR REPAIR, DepL DE026 

[wimihiI Scranton, Pennsylvania 1B51S 

Please send me free facts on how I can learn 
TV/ VCR Repair at home in my spare time. 
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Z80 demo program 

LAST MONTH, WE SHOWED YOU A DEM- 

onstration program for our simple 
Z80 circuit. This month, we'll 
finish up the demonstration pro- 
gram, and then see if we can put 
our Z80 circuit to work. 

Odds and ends 

There are only two other things 
to talk about: the way instructions 
are printed and the way the pro- 
gram ends. 

You probably noticed that, in 
the Op Code column in Tabje 1, 
the addresses in lines 6, 9, and 13, 
and the data in Nne11 appear to be 
written backwards. To avoid get- 
ting into a lot of messy details, 
you'll just have to accept the fact 
that that's the way it's done. The 
reason isn't really all that impor- 
tant — certainly it's not as impor- 
tant as remembering that it is 
done. Your reference book may 
give you the answer, but unlike 
programming tricks, if the answer 
isn't there, the book is not neces- 
sarily bad. Not all micprocessors 
use that low-high format, either; 
so be careful. 

About ending the program: 
Since all it does is to count from 
fifteen down to zero, we could ei- 
ther have it go on forever or stop 
after a number of runs. Of course, 
we chose the latter, and the halt 
instruction in tine 10 ends the pro- 
gram. After that halt executes, the 
only way to make the Z80 do any- 
thing useful is to reset it. 

So get an EPROM burned and 
plug it in. With some LED's con- 
nected to the latch you should see 
the count go from F down to ten 
times. You'll get tired of watching 
it after a while, but it'll be thrilling 
the first couple of times— and at 
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TABLE 1— EXAMPLE PROGRAM 



Line 
1 


Address 

0000 


Op Code 

AF 


Source Code 
X0R A 


Comments 

Zero the Accumulator 


2 


0001 


26 0F 


LD H,0F 


Set the display number 


3 


0003 


2EA0 


LD L,A0 


Set the loop counter 


4 


0005 


7C 


LDA,H 


Load the Accumulator 


5 


0006 


D3FF 


OUT (FFJ.A 


Send it to the latch 


6 


0008 


C3 1100 


JP0011 


Go to delay subroutine 


7 


000B 


25 


DECH 


Decrement port count 


8 


000C 


2D 
C2O5 00 


DECL 

JP NZ 0005 


Decrement loop counter 


9 


000D 


Do again if not zero 


10 


0010 


76 


HALT 


End of the program 


11 


0011 


1 1 83 8B 


LD DE.8B83 


Preset the delay loop 


12 


0014 


1B 


DEC DE 


Decrement the counter 


13 


0015 


C2 1400 
C3 0B00 


JPNZ0014 


Jump back if not zero 


14 


0018 


JP000B 


Return if finished 



least you'll know your circuit 
works. 

Now that we have a working cir- 
cuit, what else can we do with it? 
By adding a couple of things, we 
can make that circuit one of the 
most useful we've ever put to- 
gether — seriously! The first addi- 
tion is a keyboard, and the second 
is RAM. I know it sounds as if we're 
talking about building a complete 
computer, but that's not the case at 
all. 

A keyboard could be located in 
the regular memory address 
space; doing that would make get- 
ting data as simple as reading an 
address. A better way to do it 
would be to set the keyboard up at 
a pprt address as we did with our 
output latch. Of course, you 
would access the keyboard with an 
in instruction as opposed to the 
out instruction we use in the 
demo. 

Any serious use of that circuit 
will require getting data in and 
storing it somewhere. Using the 
registers for storage is fine for a 



demo, but for any serious use, we 
need some RAM. 

The first thing we need to decide 
when adding RAM to the circuit is 
where it will be located. Since the 
Z80 starts program execution at 
power- up (or reset) from address 
0000, it's a good idea to reserve 
low memory for ROM and high 
memory for RAM. A 2K EPROM 
might be addressed from 0000 to 
07FF, and a 2K RAM might be ad- 
dressed from F800 to FFFF. In order 
to access that additional memory, 
as well as the keyboard, you'd 
have to do more decoding of the 
rd, wr, mreq, and iorq lines, but 
that's not the real problem. As you 
might have guessed, the real prob- 
lem is, once again, software. 

But let's forget about that for a 
moment; let's imagine some of the 
spiffy things you could do with the 
sort of circuit we've just de- 
scribed: 

• Look up values in a table, 

• Control peripheral devices. 

• Test routines for the EPROM. 

• Build an intelligent keyboard. 



So to get your creative juices 
flowing, we'll start another con- 
test. The rules are simple. Attach a 
keyboard (with any number of 
keys) to our circuit, add some 
RAM, and write a program that 
makes the circuit do something 
useful — anything you want. Send 
me your designs, and I'll publish 
the best one that really works. I'll 
give you guest space in the col- 
umn, and you 'I I get a free one-year 
subscription to Radio-Electronics, 
too. So get to work. 

Memory wars 

Before we begin our next ad- 
venture in circuitland, there are a 
few things I'd like to talk about. 
Although the news will be out- 
dated by the time you read this, 
you should know that the so- 
called computer revolution has 
claimed its first major victim. On 
October 17, 1985, Mostek was 
closed down by its parent compa- 
ny, United Technologies. The rea- 
son that happened is complicated, 
but, in essence, Mostek was a ca- 
sualty of the computer-memory 
war. 



The mainstay of the Mostek 
product line was memory, and, as 
we all know, the Japanese have 
taken most of that market. By 
using more efficient manufactur- 
ing techniques (which con- 
sequently cut prices), Japanese 
semiconductor companies have 
captured close to 70% of the 64K 
market, and an astonishing 90% of 
the 256K market. And let's not for- 
get that the major users of memory 
are all in the computer industry. 
When you put those two facts to- 
gether, it's surprising that Mostek 
didn't go under even earlier. 

The reason I mentioned that is 
as a lead-in to the subject of com- 
puters in general. The computer 
revolution has been with us for the 
last five or six years, and if the 
computer revolution were com- 
parable to anything in recent 
memory, it would have to be the 
real-estate boom in Florida in the 
early 1970's. Computer manufac- 
turers, peripheral manufacturers, 
magazine publishers, book pub- 
lishers — and just about anything 
else you can think of — have all pro- 
liferated the past couple of years. 



But now we're beginning to see 
the bubble burst. 

If you're a regular reader of the 
column you've probably noticed 
that I don't spend much time talk- 
in g about computers. They're 
wonderful tools; I use one every 
day — but I also use my multimeter 
every day. The point is that a com- 
puter can do all sorts of great 
things for you, and you can learn a 
lot by taking one apart. But there's 
a lot more to electronics than 
CPU's, disk drives, and software. 

Computers can be a tremen- 
dous help in designing circuits, 
but not all programs are available 
for all machines. I'd like to tell you 
about useful software packages 
that make life at the workbench a 
bit easier. In order to do that, 
however, I have to know which 
computers you people out there 
are using. Take a few minutes to 
drop me a postcard and tell me 
what kind of computer you use. 
Don't forget to include a list of the 
peripherals you have. I'll put all 
that stuff together and keep my 
eyes open for packages that you 
should know about. R-E 




Learn the IBM PC's secrets with the 

MICROPROFESSOR 1/88 




Students, engineers, or technicians — 
Now you can team micro-processing and 
understand the technology which made 
the IBM PC famous. 
The MPF-1/88 features: 

• extensive documentation 

• 16-bit central processor 

• full-size keyboard 

• special options 

Three tutorial guides cover all capabilities. 
The ideal training tool! If the IBM PC or 
micro-processing arc in your future, you owe 
yourself an MPF-l/88. Invest now! 



Only $349.95 



5326 9th Ave. NE 
Seattle, WA. 98105-3617 



Plus— 

P Check this bo* fori 
10% discount when you 
purchase within twelve 
days. 



For immediate action call TOLL FREE: 

1-800-426-1044 

Full money back ■■■ £5gK 
guarantee. _ %BSm. 

CIRCLE 251 ON FREE INFORMATION CARD 



Get A Complete Course In 

ELECTRONIC 
ENGINEERING 

8 volumes, over 2000 pages, 
including all necessary math and 
physics, 29 examinations to help 
you gauge your personal pro- 
gress, A truly great learning 
experience. 

Prepare now to take advan- 
tage of the growing demand for 
people able to work at the engin- 
eering level. 

Ask for our brochure giving 
complete details of content. Use 
your free information card num- 
ber, or write us directly, $89.95, 
Postage Included, Satisfaction 
guaranteed or money refunded. 



f\/v/b 



V 



Banner 
Technical 
Books, Inc. 

1203 Grant Ave, 

Rockford, IL 61103 



CIRCLE 275 ON FREE INFORMATION CARD 



CIRCLE 117 ON FREE INFORMATION CARD 



> 

o 

I 

ID 
CO 



89 



o 
o 

H 



□ 
< 



designer's 
Notebook 

More single-gate designs 



THINGS ARE HEATING UP IN THE ONE- 

gate contest again. I've received a 
big batch of new entries the past 
few weeks. This month, I'll pass 
along a couple of the better ones, 

Afew months back, you'll recall, 
we were looking for ways to get a 
negative voltage from a singie- 
ended positive supply. At that time 
we built a charge-pump inverter 
from a 555 and a few discrete com- 
ponents. The circuit in Fig. 1 shows 
an even neater way to get a nega- 
tive voltage from a positive supply. 
That design uses only a single in- 
verter — and there's always an un- 
used one in a circuit design. The 
circuit was submitted by Don, Bill, 
and John from the Companion 
Computer Company of Apex, 
North Carolina. 

You can use just about any 
CMOS inverter for IC1-a, but a 
more powerful IC (like a 4049) will 
be able to supply more current. 
You may be able to parallel gates to 
increase current output, but that 
will change the operating frequen- 
cy (which is set by R1 and CI) of the 
oscillator, hence the circuit's out- 
put voltage. 

Diodes D1 and D2, along with 
capacitors C2 and C3, function as a 
voltage doubler. When ICI-a's out- 
put goes high, D1 is forward bi- 
ased, so C2 begins to charge. At 
the same time, C1 charges up 
through R1. When CI exceeds the 
inverter's turn on voltage, the out- 
put of IC1-a goes low. Since D2 is 
reverse biased with respect to C2, 
C2 has no way to discharge and a 
negative voltage appears at the 
output of the circuit. 

The frequency of oscillation, in 
conjunction with the current 
drawn by the load, determines the 
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FIG. 2 

output voltage of the circuit. Simu- 
late your load with a resistor of the 
appropriate value, and then adjust 
R1 while monitoring the output 
with a voltmeter. 

Our 555 circuit could provide 
about 60 mA, but a single CMOS 
inverter can't supply anywhere 
near the power of a 555. In fact, I'd 
be surprised if you could get more 
than 10 mA out of it. Even so, that 
circuit could save you a lot of grief 
when you discover that there's ab- 
solutely no way you can get an op- 
amp circuit working without a 
negative voltage. 

As with any charge-pump circuit 
(including the 555 version), you 
can expect a lot of ripple. That's 
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not necessarily a big problem, but 
you'll have to keep it in mind. 

Off- hook indicator 

Tim Frazer of Ormund Beach, 
Florida sent me the circuit shown 
in Fig, 2. He used a single 4011 
nand gate to build a neat indicator 
that illuminates when the tele- 
phone is off hook. Resistors R1 and 
R4 function as a voltage divider 
that scales the phone line's output 
voltage to a level the gate can han- 
dle. Tim says R4 should be ad- 
justed so that the input to the gate 
is 7.0 volts when the phone is on 
hook, and 1.1 volts when it's off 
hook. When the phone is off 
hook, the output of the gate goes 
high, transistor Q1 turns on, and 
the LED lights up. 

Tim also mentioned that the DC 
supply should be separated from 
the phone line and that the circuit 
shouldn't be powered directly 
from the loop. 

In the meantime, here are a few 
suggestions to help you get a little 
more out of that circuit. First, you 
can drive the LED directly and 
eliminate R2, R3, and Q1. If the 
LED is too dim, use a 4049 instead 
of the 4011. Also you should use a 
high-efficiency LED, 

By using a diode bridge at the 
input to the circuit, you won't have 
to worry about the polarity of the 
phone lines. The diodes will also 
help isolate the circuit from the 
phone line, so you won't have to 
worry about dropping the on- 
hook voltage to the point where 
the line is accidentally seized. 

Thanks again to Tim and the 
gang at Companion Computers. 
You've earned your one-year sub- 
scriptions. R-E 
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Cross-country networking 



THE WAY IT'S TOLD IN THE POPULAR 

press — newspapers and maga- 
zines — we are rapidly on our way 
to becoming a "networked" na- 
tion. That means that we will be 
doing much, if not all, of our daily 
information gathering and dis- 
seminating via computer net- 
works. 

For example, a child writing a 
composition for school will no 
longer have to spend time doing 
research in the library; he'll simply 
dial up the library's electronic 
database from home, using a com- 
puter and a modem. Similarly, 
we'll no longer need skilled elec- 
tronics technicians (or skilled 
technicians of any sort); they'll all 
be replaced by minimum-wage 
workers who can get all the infor- 
mation they need on-site by using 
a lap computer to access the office 
mainframe. Even your accountant 
will never have to drop by: He'll 
simply use the telephone and a 
modem to tap your computer for 
your business records. 

Networking snags 

Boy, does networking sound 
great! But that's just the problem: 
It sounds great. In actual fact, ex- 
cept for a few special-purpose ap- 
plications (like getting tradingdata 
on stocks and bonds), general- 
purpose networking has been 
simply underwhelming. 

The problem with networking is 
that it is often the most inefficient 
means of communication. At its 
best, networking is often slow, 
cumbersome, and inconvenient. 
Consider for a moment the skilled 
technician in the field : The knowl- 
edge in his head is accessible to 
him much quicker, and much 
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more conveniently, than anything 
that can be sent to him by comput- 
er. If he does need reference mate- 
rial, he can often get it from a 
service manual much faster than 
from a computer database. That's 
because he can mark pertinent 
sections with small scraps of pa- 
per, and then flip through the 
book to find what he needs. With a 
computer, you can never keep 
track of where you are. 

Even in the area of general- refer- 
ence information sources, users 
have not rushed to embrace net- 
working. Subscription rates to 
most services have been sharply 
reduced to attract subscribers, yet 
one of the most prestigious news- 
papers closed its on-line reference 
service for lack of use. 

Even The Source and Com- 
puServe, whose rates are reason- 
able, and who have experimented 
with many different kinds of 
databases, have a combined mem- 
bership of only about 250,000 
users, in spite of the fact that there 
are an estimated 10-million per- 



sonal computers in homes, of- 
fices, and schools. 

Or how about teletext, or vid- 
eotext, or any other kind of "-text" 
service? Most have failed, or they 
survive only as an "add-on" to 
some other service like cable TV. 

The reason for the lackluster in- 
terest in most networking is that it 
usually isn't a better way to com- 
municate: It neither enhances the 
way we presently communicate, 
nor offers a new and more effi- 
cient means of exchanging infor- 
mation. Networking appears to be 
most successful when it is specifi- 
cally designed, not as a substitute 
for the printed page, but as a total- 
ly new way to communicate, and 
when it provides general access to 
anyone, at any place, and at any 
time. 

Enter MCI mail 

The best example of that kind of 
thinking is MCl's Electronic Mail. 
MCI provides many different ser- 
vices, but from the communica- 
tions point of view the most 



important feature is the electronic 
mailbox. Basically, electronic mail 
works as shown in Rg1. MCl's cen- 
tral computer can be accessed by 
any personal computer — local or 
long distance— through the 
switched telephone network (the 
dial-up system). But instead of 
being routed to another party for 
voice communications, the user is 
connected to the computer's stor- 
age system, in which he may store 
a document — a note, a letter, or 
any text file — for automatic trans- 
mission at some later time. 

The document might then be 
forwarded to a computer in an- 
other city where it would be 
printed and then delivered by 
messenger or by the U. S. mail. 
Alternatively, the user might select 
conventional electronic-mailbox 
service wherein the document 
would be stored in the addressee's 
"mailbox." When the addressee 
dialed up, he would be informed 
that your letter was waiting. 

As far as the user is concerned 
your document is in his "mailbox," 
but actually that mailbox is com- 



puter memory just like other com- 
puter memory. When the ad- 
dressee request his "mail," your 
document is moved from that 
memory to the user's computer 
terminal via the dial-up system. 

At first glance, an electronic 
mailbox might appear as just an- 
other cute networking function 
with no real value, but thir)k about 
it. How else could you easily step 
around time zones, or deliver an 
important document at an incon- 
venient time, or afford a personal 
FAX (facsimile) system? 

Here in New York I can't start 
calling businesses on the coast un- 
til noon, and then my lunch hour 
gets tangled with their coffee 
breaks. We close at 5 PM; but 
that's the middle of the afternoqn 
in California. And the middle of 
my work day is lunch hour out 
there. With electronic mail I sim- 
ply don't have that problem. I send 
my message electronically, and it is 
"picked up" when convenient. If I 
need to send a message overseas I 
can use MCl's Telex service. 

I can even use the electronic 



mailbox to exchange documents 
with other editors in my area. If the 
creative juices strike someone at 3 
AM, he can "drop" his "copy" in 
my "mailbox" in the wee hours, 
and I can "pick up the mail" when 
the sun comes up. 

But perhaps the nicest feature of 
electronic mail is simulated FAX. A 
major difficulty in electronic com- 
munications has always been the 
reproduction of tables and charts. 
With electronic mail, the receiving 
party gets an exact copy of the 
original document. We can send 
almost anything by electronic 
mail, as long as it can be repre- 
sented by ASCII codes. 

MCl's mail services are not net- 
working in the true sense of the 
word, because they aren't per- 
formed in real time — meaning 
there is always a delay between the 
sending of a document and its re- 
ceipt. Nevertheless, MCI accom- 
plishes the real purpose of 
networking: convenient, unat- 
tended information exchange that 
is no more difficult to use than ex- 
isting information services. R-E 
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HIGH VOLTAGES STRIKE FEAR IN THE 

heart of circuit designers because 
damage by a high-voltage con- 
dition can easily cause erratic cir- 
cuit operation or even cata- 
strophic component failure. To 
protect circuits from overvoltage 
conditions, Motorola has intro- 
duced fournewlC's that work with 
both positive and negative sup- 
plies. Those IC's sense the over- 
voltage condition and almost in- 
stantly "crowbar" (short circuit) 
the power-supply line; the dan- 
gerous voltage is thereby reduced 
before sensitive circuitry can be 
damaged. One nice feature of the 
new IC's is that an external capaci- 
tor may be used to program a de- 
lay between the onset of the over- 
voltage condition and the tripping 
of the crowbar. That delay provides 
noise immunity. The IC's also have 
circuitry that eliminates trip-volt- 
age and temperature-drift errors 
due to SCR gate variations. 

The MC34061 is a three-terminal 
device in a TO-92 plastic package. 
The basic MC34061 offers a ±2% 
trip-voltage tolerance. The corre- 
sponding figure for the MC34061/A 
is ±1%, and its other key param- 
eters have been tightened. Other 
features of the MC34061 include: 

• 200-mA SCR gate drive 

• 2.5-volt sense voltage 

• 250-mV hysteresis 

• 4-41-volt supply voltage 

A block diagram of the MC34061 
is shown, along with a typical ap- 
plication, in Fig. 1-a. The voltage at 
the comparator's inverting input 
(pin 3) is (V cc x R2)/(R1 + R2), 
while the voltage at the non-invert- 
ing input is V cc -2.5 volts. There- 
fore, the voltage divider (R1 and 
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R2) sets the sense-trip level, and 
the comparator's output is a func- 
tion of V cc . 

The trip voltage (V Tmp ) equals 
2.5(R1 + R2)/R1. When V cc is less 
than V TR ,p, the output transistor is 
off. When V cc is greater, the out- 
put transistor is on. 



In the off state, a small current 
(the sum of the reference- and 
comparator-supply currents) is 
available at pin 2. Resistor R CK may 
be used to shunt that current away 
from the driven circuit. A value of 
100 ohms reduces the off-state 
drive to about 60 mV. 



In the on state, the device be- 
comes a current source capable of 
saturating to within 2.0 volts of 
V cc . So, if the device must drive a 
high-impedance load, you'll have 
to clamp the output to at least 3.0 
volts below V cc . 

Resistor R c should be con- 
nected in series with the SCR's 
gate when you use a power supply 
greater than eleven volts. That gate 
resistor limits the power dissi- 
pated in the ICto about two watts. 
It also protects the IC if the SCR 
fails. The data sheets for the 
MC34061 supply detailed informa- 
tion, including nomographs, on 
selecting an appropriate SCR and 
gate resistor. 

The delay provided by capacitor 



liseconds) may be found from this 
equation: 

R1xR2xC DLY 
T ° LY - R1+R2 * 



In 



{* 



CC~ V CC (NOM) 



Vcc - Vtrip 



-DIY 



is a function of R1, R2, C L 



as well as the nominal supply volt- 
age and the value of the over- 
voltage. The magnitude of the 
overvoltage condition determines 
the rate at which C DLY charges up 
to the reference voltage (2.5 volts). 
So, for given values of R1, R2, and 
C DLY , the delay decreases as over- 
voltage increases. The time (in mil- 



Motorola provides a nomograph 
that simplifies determining the 
time delay for various values of 
C DLY at supply voltages ranging 
from 6.3 to 40 volts. In a typical 5- 
volt supply, R1=1.8K, R2 = 2.7K, 
V cc = 5.0 volts, and V TRIP =6.25 
volts. 

The MC34062 and MC35062 are 
similar devices with built-in trip- 
point sensing. They come in eight- 
pin dual-in-line packages (DIP's). 
TheMC35062U comes in a ceramic 
DIP and operates over the military 
temperature range of -55 to 
+125°C. The MC34062P1 (ceramic) 
and MC34062U (plastic) operate 
over the commercial temperature 
range of to + 70°C. 

The MC34062 and MC35062 are 
very similar to the MC34061. They 
differ from it in that they include a 



built-in voltage divider, as shown 
in Fig. 1-6, that allows the user to 
program a trip voltage ranging 
from 3.5- to 40-volts DC. By con- 
necting the input voltage to a sin- 
gle pin, an MC34062/MC35062 can 
trip at 5, 10, 12, 15, 24, or 28 volts. By 
inter-connecting pins, grounding 
them, or both, the user can select 
120 other trip voltages ranging 
from 3.483 to 39.064 volts. 

For more information contact 
your local Motorola represen- 
tative, or write to Motorola Semi- 
conductor Products, Inc., P. O. Box 
20912, Phoenix, AZ 85036. 

DAC manual 

The CMOS DAC Application 
Cuide is a comprehensive 63-page 
guide to CMOS digital-to-analog 
converters (DAC's). It covers the 
theory, operation, and applica- 
tions of DAC's. Also discussed is 
basic DAC circuit design, and the 
meaning of specifications like glit- 
ches, output-leakage current, and 
power-supply rejection.- — Analog 
Devices, P. O. Box 289, Norwood, 
MA 02062. R-E 
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TECH 



IMICIAN 



erious about 



Gets 



Now you can order 
the "Study Gulda for 
the Associate— Lave! CET 
Test" from the International 
Society of Certified Electronics 
Technicians. It Includes material 
covering the most often missed 
questions on the Associate CET 
Exam. 8V»" x 11". paperback, 

"~. CERTIFIED! 



Send to ISCET. 2708 West Berry Street, 
Fort Worth, TX 76109 for information. 

Name 

Address 



City- 
State . 



Zip 



Copies at $5 (plus $1 postage) 

Sand material about ISCET and 
becoming certified. 



Jill TUBES 
M andlC's 

FAST DELIVERY 
LOWEST PRICES 

call Toll Free £800) 221 -5802 



Ift-frpth Inventory - fndu&lrlil 4 Receiving Tubes 

Here &re ? rforen exemptes 



Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 



3-400Z 

3-500Z 

572B 

SUA 

6146B 

M2057 

8950 

807 

6550A 

4CX250B 

6DJ8 

6BB3B 



S85.00 

85.00 

61.50 

12.00 

8.75 

15.00 

12.75 

5.75 

8.75 

GD.00 

2.75 

8.25 



6122 S130.00 
MRF450 12.95 

MRF454 
MRF455 
MRF492 
6LF6 



6JSGC 

6KD6 

6MJ6 

B417 

7360 

6CA7 



18.95 
14.95 

19.95 
8.26 
7.46 
8.26 
8.38 
8.38 

13.95 
5.55 



Major Mimificlumi Fi story Boxed end Full line of 
Sylvinla ECG Repfecemgnl Semiconductors 



B.i -lt ocer s?b 00 



J 0.. Si UPS r.rirrjt 



TRANSLETERONIC INC. 



8o< R 1365 39i h Street, Brooklyn, NY 11218 

Tet 718-633 28M.Wa.tls line 800 111.5802 

FAX » (7181 633 4375 



CIRCLE 284 ON FREE INFORMATION CARD 



ttjf. 



Earn up to 
$30 an hour 
and more! 



Learn al horns in spare time. 
No previous experience nee do (J. 

No costly school. No commuting lo class. 
The Original Home-Study course pre- 
pares you for the "FCC Commercial Radio- 
telephone License". This valuable license 
is your "ticket" to thousands of exciting 
jobs in Communications. Radio-TV, Micro- 
wave. Computers. Radar. Avonics and 
more! You don't need a college degree to 
qualify, but you do need an FCC License. 
No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS - You get your 
FCC License or money refunded. Send for 
FREE fads now. MAIL COUPON TODAY! 

[ comm tiiiD wiobucnore" " 



FCC LICENSE TRAINING, Dept 90 
P.O. Box 2223, San Francisco, CA 94126 
Please rush FREE details immediately! 

NAME 

ADDRESS 

CI TV STATE ZIP 



> 

O 



CO 
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MARKET CENTER 



FOR SALE 
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o 
z 
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ft 
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LU 
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< 



TI-99/4A software.' hardware bargains. Hard-to-find 
items. Huge selection. Fast service. Free catalog. 
DYNA, Box 690, Hicksville, NY 11801. 

TUBES: "oldies" latest. Supplies, components, 
schematics. Send S.A.S.E. for catalog. STEIN- 



METZ, 7519 Maplewood Ave., RE.. Hammond, In- 
diana 46324. 

CABLE-TV 1 FILTERS for elimination of undesirable 
signals. (50 dB notch) Channels available: 2 through 
8: 14(A) through 22(lj. Send $20 each. Money back 
guarantee. Quantity discounts. CATV, Box 17621, 
Plantation, FL 33318. 



CLASSIFIED AD ORDER FORM 

To run your own classified ad. put one word on each of the lines below and send this form along with your check to: 

Radio-Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 

special headings, there is a surcharge of $23.00, 

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 

( ) Education/Instruction ( ) Wanted ( ) Satellite Television 

( ) 

Special Category: $23.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 

(No refunds or credits for typesetting errors can be made unless you clearly print or type your 
copy.) Rates indicated are for standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 



10 



11 



12 



13 



14 



15 ($42.75) 



16 ($45.60) 17 ($48.45) 18 ($51.30) 19 ($54.15) 20 ($57.00) 



21 ($59.85) 22 ($62.70) 23 ($65.55) 24 ($68.40) 25 ($71.25) 



26 ($74.10) 



27 ($76.95) 



28 ($79.80) 



29 ($82.65) 



30 ($85.50) 



31 ($88.35) 32 ($91.10) 33 ($94.05) 34 ($96.90) 35 ($99.75) 

Wo accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill 
in the following additional informalion (Sorry, no telephone orders can be accepted.): 



Card Number 



Expiration Date 



Please Print Name 



Signature 



IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services) 
S2.85 per word prepaid (no charge for zip code) MINIMUM 15 WORDS. 5% discounl for same ad in 6 
issues; 10% discount for same ad in 12 issues within one year: if prepaid. NON-COMMERCIAL RATE: (for 
individuals who want t > buy or sell a personal item) $2.30 per word, prepaid....no minimum, ONLY FIRST 
WORD AND NAME s-t in bold caps at no extra charge. Additional btildJace (not available as all caps) 50c 
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT 
SCREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD 
PLUS ALL BOLD FACE AD: add 45% premium to tola! price EXPANDED TYPE AD: S4.30 per word 
prepaid. All other items same as for STANDARD COMMERCIAL RATE TINT SCHEEN BEHIND ENTIRE 
EXPANDED TYPE AD: add 25% premium to total price TINT SCREEN BEHIND ENTIRE EXPANDED 
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" > 21V— 
S310.00; 2" x 2 </."— $620.00: 3" x 21/4"— $930.00. General Information: Frequency rates and prepayment 
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS 
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER 
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 12th of the Ihird 
month preceding the date of the issue, (i.e., August issue copy must be received by May 12lh). When normal 
closing date falls on Saturday. Sunday or Holiday, issue closes on preceding working day. 



CABLE-TV converters and descramblers. Low 
prices, quality merchandise, we ship COD. Send 
$2.00 for catalog. CABLETRONICS UNLIMITED, 
P.O. Box 266. South Weymoulh, MA 02190. 

ZENITH SSAVI Manual. Original manual used by 
technicians. Theory of scrambling, schematics, 
parts list, repair for UHF and cable. For speedy 
delivery send $15.00, cash or money order. BAY 
STATE ELECTRONICS, P.O. Box 263, Accord, MA 
02018. 

WHOLESALE audio, video, telephone accesso- 
ries, antennas, cartridges. Free catalog. (718) 897- 
0509 D & WR, 68-12 110 St., Flushing, NY 11375. 

CABLE and subscription TV secret manual Build 
your own descramblers, converters. Instructions, 
schematics for sinewave. inband/outband gated 
sync, SSAVI— (HBO, Showtime, Cinemax UHF, 
etc.) Send $8.95 to CABLETRONICS, Box 
30502R, Bethesda, MD 20814. 

LINEAR parts, tubes, transistors— MR F454 S16, 
MRF455 S12, MRF477 $11. MRF492 S18. Catalog. 
RFPC, Box 700. San Marcos, C A 92069. (619) 744- 
0728. 

TEST Equipment, reconditioned. For sale. $1.25 for 
catalog. WALTER'S, 2697 Nickel, San Pablo, CA 
94B06. (415) 724-0567. 

ELECTRONICS catalog. Over 4,500 items Parts & 
components. Everything needed by the hobbyist or 
technician. $2.00 postage & handling. (States only), 
retundable with first S15.00 order. T & M ELEC- 
TRONICS, Depl. R, 472 East Main Street, 
Patchogue, NY 11772. (516) 289-2520. 

SCHEMATICS: Radio receivers 20"s/60s. Send 
brandname, Model Number. SASE. EARL 
SCARAMELLA, Box 1. Woori socket, Rl 02895- 
0001. 

TV Tunable notch fitters, Free brochure. D.K. VID- 
EO, Box 63/6025, Margate, FL 33063 (305) 
752-9202. 

OLDTIME radio programs On high quality tapes. 
Comedy! Adventure! Music! Free catalogue. CARL 
F. FROELICH, Heritage Farm, New Freedom. PA 
17349. 

FREE Importer accessories catalog, video, audio, 
others. With business card write 17 BANNER 
COURT, East Brunswick, NJ 08816 

RESTRICTED Technical Information: Electronic 
surveillance, schematics, locksmithing, covert sci- 
ences, hacking, etc. Huge selection. Free bro- 
chure: MENTOR-Z, 135-53 No, Blvd.. Flushing, NY 
11354. 

LASERS and nightvision surplus components. Free 
catalog M. J. NEAL COMPANY, 6672 Mallard Ct. 
Orient, OH 43146. 

RESISTORS: WW, MW, 5%, C.F, $0.03. 1% Metal- 
films. Custom wirewounds. capacitors and other 
components. JR INDUSTRIES, 5834-H 

Swancreek, Toledo. Ohio 43614. 

ASSORTMENT #103 — consisting of TOKO 

Coils 144LY-120K, 520 HN-3000023, BKAN- 
K5552AXX (2); PCB; transistors, 2N3904 
(2), BFQ85 (Sub); IC'S 7812, 74123, 
MC1330A1P; diodes IN914, IN52318. Only 
525.00. Coils (only) SS.OO/set, AC Adapter 
$6.00. Free shipping. MC7Vi$a/C0D. Toll 
free 1-800-821-5226 Ext. 428 (orders). JIM 
RHODES, INC., 1025 Ransome Lane. King- 
sport, TN 37660. 



I Quality Microwave TV Antennas 



Mu]ti-Ch*nnei 1,9 to 2.7 GHz 
4 a as Gain True Parabolic 20 Inch Dish 
Complete System S&4.95 (Shipping Incl.) 
Dealership*. Gty. Pricing, R*ptacem«nl Parts 

PtiiiiiDs-Tach Electronics 

P.O. BrjK 34772 • PtinMlix. HZ 65067 
: IBM) H7-77O0 (S3 00 Credit ill plnm orten! | 
WARRANTY Mnlirbrd ■ V>n ■ COD'S 



9G 



DESCRAMBLERS for down converters. High gain. 
Send $2 00. RB ELECTRONICS, P. O. Box 643, 
Kalamazoo, Ml 49005. 

TOKO IF transformers and coils used in video cir- 
cuits. Transformer BKAN K5552AXX, $1,80, E520- 
HN-300Q00O23, $1.00, 144LY-120K, $1 00. Spec 
Sheets with order. Add $1.00 PH. CP ELEC- 
TRONICS P.O. Box 9056. Midland. TX 79708. 



NOW S0LWE THOSE ELECTRONIC AC AND DC 
MATH PROBLEMS ON YOUR COMMODORE 64 



£] 



reMflam rrtque.xws ha*v*wdlh 



wlionsR •'PandP *S 
ccc tr; patterns. Ohns la* hme omuchis cftiroe an cjpitnors 
sine vrw rw.fasiori H T j*id L 0*11 OntBaffBI itlJliowhiK jnd 
mith mart 

51015 ■'""0" """ e circuit; today with Electro ■ Mali) }1Q«,j 

13 sendchECfcor money order lattay 13 

Electro-Math • P.O. Sox 5906, Sherman Oaks, Ca. 91413 



CABLE-TV converters — All major brands. Wireless 
remotes with volume, wired remotes. Cable and vid- 
eo accessories. Cablemaster distributor. Lowest 
prices. Ship C.O.D.. Catalogs $3.00. SONE ASSO- 
CIATES, 5 Broadway, Suite 201 , Troy, NY 12180. 
(518) 274-0608. 

TUBES $2 49, IC's 33 cents, 1% resistors 2 cents, 
SASE brings lists. ADNF, 6690 7 Mile So., Lyon, Ml 
48178. 

TELECOM software for Commodore 4000/8000. 
ARIEL SOFTWARE, LTD., 210 N. Basset!. 
Madison, Wl 53703. (608) 258-7065. 

MAKE your video system 100% cable ready with the 
Quest video Interface. CHS Input, audio and video 
outputs, $129.95 Credit Card and COD orders ac- 
cepted. QUEST INTERFACES, 22931 Edmonds 
Way, Edmonds, WA 98020. (206) 775-2110. 

MOBILE telephone using your 2-way radio, plans 
$9.95. with PC boards $19,95. Parts available. 
CURRENT DEVELOPMENT CORP., Box 384, 

Westmoreland, NY 13490. 

LIGHT chaser, color organ controller, rope lights, 
triggerabte neon power supply. DESIGN SPECIAL- 
TY, Box 1995, Huntington Beach, CA 92647. 

CORDLESS-phone interference? We've got the an- 
swer. Have a radar speeding ticket? We can help. 
Home phone extension in your car? You can have it. 
50-page color catalog airmailed $3.00. DBE, P. O. 
Drawer G, Waikiki, HT 96830. 

INDIVIDUAL Photofact-folders #1 to #1400. $3.00 
postpaid. LOEB, 414 Chestnut Lane, East Meadow. 
NY, 11554. 

DRAMS 41256 150ns for your PC memory expan- 
sion $2.90, COMPUSOURCE, 34 Main Street, MA 
02148. 

RADAR detectors, CB's, scanners. Up to 50% off! 
Free price list 1-800-237-2397 COMPUTRONIX 
1-312-729-2897. VISA, M/C, Amex. Checks. 

CATALOG: Electronics components at budget 
prices for students, hobbyists and industry. Send 
$2.00 P&H (refundable). BUDGET ELEC- 
TRONICS, Box 1477. Moreno Valley, CA 9238B. 

BUGGED? Wiretapped? Find out fast. Counter- 
measures equipment catalog $1 . CAPRI ELEC- 
TRONICS, Route 1R, Canon, G A 30520. 

REBUILT picture tubes, monitor tubes, CRT's Vt or 
less than new price. VIDEO ELECTRONICS, 
510-8th Ave., San Oiego, CA92101. (619) 232-4422. 

CATALOG: Many cable converters. Example: N12 
Minicode $98.00. TV and cable pulse descrambler 
kits $79.00. Assembled $120.00. Satellite systems, 
microwave converters. Surqe and RFI protectors 
assembled 15 ampere $49, Hobby kits $1. MINUTE 
KITS, Box 531. Bronx, NY 10461. 

MICROWONDERLAND. Commodore computer 
parts! KIM-1 computers, accessories! Thousands 
IC's by mail! Free 64K DRAM sets! Discounts! Cata- 
log— $3.00! K. BOUFAL— CONSULTING SER- 
VICES, 244 Fitzwater, Philadelphia. PA 19147. (215) 
925-6469. 

TUBES, name brands, new, 80% oft list, KIRBV, 
298 Wesl Carmel Drive, Carmel. IN 46032. 

PHILIPS wireless remotes with volume $125. Pan- 
asonic wireless remote $99. DR2 and DRX remotes 
only $90. REDCOAT ELECTRONICS, P.O. Box 
28504, Jamaica, MY 11128. (718) 459-5088. 

IBM-PC compatible. 384K, keyboard, drive, 135W. 
Unused. $700,00. RICHARD, (617) 792-9507. 



CABLE-TV 




BONANZA! 



ITEM 



RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 



PIONEER WIRELESS CONVERTER (OUR BEST BUY) 



LCC-58 WIRELESS CONVERTER 



JERROLD 450 WIRELESS CONVERTER (CH 3 OUTPUT ONLY) 



SB ADD-ON UNIT 



BRAND NEW — TRIMODE UNIT FOR JERROLDS 



MINICODE (N-12) 



MINICODE (N-12) VARISYNC 



MINICODE VARISYNC W/AUTO ON-OFF 



M-35 B (CH. 3 OUTPUT ONLY) 



M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY) 



MLD-1200-3 (CALL IF CH. 2 OUTPUT) 



INTERFERENCE FILTERS - CH. 3 



JERROLD 400 OR 450 REMOTE CONTROLLER 



ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UNITS) 



SINGLE 
UNIT 
PRICL- 



29.95 



SB.95 



92.95 



105.95 



1 09.95 



DEALER 
10-UNIT 
PRICE 



18.00 ea 



72.00 ea. 



76.00 ea 



90.00 ea 



58.00 ea. 



Call lor specifics 



1 09.95 58.00 ea 



119.95 



179.95 



• 39 35 



199.95 



109.95 



24.95 



29 95 



62.00 ea 



1 1 5.00 ea 



70.00 ea 



1 25.00 ea 



58.00 ea 



14.00 ea 



18.00 ea 



225.00 185.00 ea 



SPECIFY CHANNEL 2 or 3 OUTPUT 



Other products available — Please Call 



Quantity 


Item 


Output 

Channel 


Price 

Each 


TOTAL 
PRICE 






























































California Penal Code #593-0 lorbids us 


SUBTOTAL 




from shipping any cable descrambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice 


Shipping Add 
$3.00 per unit 




COD & Credit 
Cards — Add 5% 






TOTAL 





Name 



Address 
State 



□ Cashier's Check 

Acct# 

Signature 



Zip 

D Money Order 



C ity 

. Phone Number | 

■a cod □ vis 

Exp. Date 



□ Mastercard 



FOR OUR RECORDS: 

DECLARATION OF AUTHORIZED USE — I. the undersigned, do hereby declare under 
penalty of perjury that all products purchased, now and in the future, will only be used on cable 
TV systems with proper authorization from local officials or cable company officials in 
accordance with all applicable federal and state laws. 



Pacific Cable Company, Inc. 

7325V2 RESEDA BLVD., DEPT. #10. • RESEDA, CA 91335 
(818)716-5914 • No Collect Calls • {818)716-5140 



IMPORTANT: WHEN CALLING FOR INFORMATION 

Please have the make and model # of the equipment used in your area. Thank You 



> 
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CO 
CO 
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Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors. FM 
converters, PLL & slider tricks, how-to books, 
plans, kits. Expert mail-in repairs S conversions 
16-page catalog $2. 



CBC INTERNATIONAL, P.O. BOX 31500HE, 
PHOENIX. AZ 85046 (602)996-8700 



PLANS & KITS 



HI-FI speaker kits, auto speaker systems and 
speaker components from the worlds finest man- 
ufacturers. For beginners and audiophiles. Free lit- 
erature. A&S SPEAKERS, Box 7462R, Denver, CO 

80207. (303} 399-8609. 

CATALOG: Hobby 'broadcasting' 1750 Meters; Ham, 1 
CB: Transmitters, amplifiers, antennas, scramblers, 
bugging devices, more! PANAXIS, Box 130-F3. Par- 
adise, CA 95969 

CRYSTAL radio sets, plans, parts, kits. Catalog 
S1.00. MIOCO, 660 North Dixie Highway, Hol- 
lywood, FL 33020, 

BUILD this five digit panel meter and square wave 
generator including an ohms, capacitance and fre- 
quency meter. Detailed instructions S2.50. Refun- 
dable plus 50 cents. BAGNALL ELECTRONICS, 
179 May, Fairfield CT 06430, 

FILTER designer kit, a variable gain state variable 
filter. May be reconfigured to build most of the cir- 
cuits In Don Lancaster^ book, 'Active Filter Cook- 
book." $24.95. Indiana residents add 5% sales tax. 
KEY ELECTRONICS, P.O. Box 1, Red Key, IN 
47373, 

METAL detector, very sensitive, build for under 
$15.00. Plans S2.95. POWELL, 1162 June Drive. 
Xenia, OH 45385. 

CABLE-TV notch filters. Super-simple helical reso- 
nator design. Plana, $1 ,00, BRYON ECKERT, 974 
E, 700, N, Provo.UT 84601. 



GAS detector kit, LED bargraph display $39.95. For 
listing of other kits send SASE. Q.D.I, INC., P. O. 
Box 205, West Union, OH 45693. 

TRIPLE output power supply kit. Includes PC 
board, all parts and cabinet. 574.95. VCR amplifier 
kit, $24.95. (CA residents add 6.5%) Catalog $1 .00, 
refundable with order. CAS ELECTRONICS, 1559-J 
Amar Rd.. Suite 457, West Covina, CA 91792. 

PC/XT compatible three boards set, motherboard, 
graphic, and disk card $225.00. Less IC version 
$115.00. Brochure available. AMT TECHNOLOGY, 
1020 Bay Area Blvd., Suite 210, Houston, TX 77058. 
(713) 480-9506. 



DIGITAL FOR 

^REVERB ORGANS 



ADJUSTABLE DELAYS • MULTIPLE INPUTS 

11 BIT ACCURACY • HIGH SIN RATIO 

VERSATILE • QUIET • MANY USES 

Sand for complete Information 

SONIC CREATIONS INC. 

P.O. Box 758, Cortsz, Colorado 81321 



PROJECTION TV ... Convert your TV to project 7- 
foot picture ... Results comparable <o S2.500 proj- 
ector. Total cost less than S30.00, Plans and 8" lens 
$19.95, Illustrated information free. MACROCOMA- 
GG. Washington Crossing, PA 18977. Creditcard 
orders 24 hours (215) 736-3979. 

CABLE-TV converters: Jerrold products include 
"New Jerrold TRI-ModB" SB-3, Hamlin, Oak VN-12, 
M-35-B, Zenith, and more. UHF deluxe II kits. 
(Quantity discounts) 60 day warranty. Only our con- 
verters serviced. For fast service C.O.D. orders ac- 
cepted. Send SASE. (60 cents postage) or call for 
info (312) 637-4408. WIGGINS ELECTRONICS, 
5143-R W. Diversey, Chicago. JL 60639. No Illinois 
orders accepted. 



DIGITAL KLOCK KIT plays 1-of-12 melodies each 
quarter hour. Displays time, date, and other fea- 
tures. Send $2.50 for assembly plans and pricing to 
KEHBER KLOCK KO., 36117 Hillcrest, Eastlake, 
OH 44094. 

TESTER: a mufti purpose tester capable of testing 
the condition of a diode, capacitor, LED, and tran- 
sistor, (PNP. NPN. power trans). Continuity. It's sim- 
ple but effective ckt. Limits the max. Current to 
under 5MA so that even sensitive devices may be 
tested safely. Build for $10' less, send $5 for plan 
including electronics components. SESTEX CO.. 
BOX 23094, San-Jose, CA 95153 



SATELLITE TELEVISION 

UNCYPHERS American and Canadian satellite or 
cable. Latest technology available. Plans and 
boards, kits or complete. Send $5.00 for catalogue, 
refundable on order, to PILGRIM VIDEO PROD- 
UCTS, Box 203 Oak Street, Pembroke, MA 02359. 
(617) 626-8704. __ 

COMPLETE Satellite-TV System. Dish receiver 
and down converter. New condition $1,250.00. 
Cashiers check please. LARRY POWELL, 608 
Main, Terrell. TX 75160. 

CONVERTER descrambler schematics, service 
manuals, cable and satellite. New Oak Cable de- 
scrambler S35.00. varisyne units $45.00. No Colo- 
rado sales. Call (303) 634-6666 for special wants. 
PONDEROSA COMPANY, 2408-A East Platte, Col- 
orado Springs, CO 80909. 

SATELLITE Receiver kit— Complete with PCB, 
chassis, all components and parts, with downcon- 
verter completely assembled and tested. 24 chan- 
nel tunable video and audio. Breakthrough proven 
straight forward design, requires no special tools. 
Only $180.00, TECHKIT 1111 W. El Camino Real, 
Suites 109-141, Sunnyvale, CA. 94087. VISA, Mas- 
terCard, Money back guarantee. 

CABLE-TV Secrets—the outlaw publication the ca- 
ble companies tried to ban. HBO, Movie Channel, 



cr!!pcTpK«^f^^E»cni!^^SoT^o 

.33uM00V0 ID Mylar , ..10/1.00 

IN40O4 Diodes 30 1.00 

Pota-1 Meg, Linear TtMr 5/1-00 

Motion Oitftcior Bdnlne IC-32) . . 71 \ 0.00 
Moi D«ljllCOmy.ULNS!i32A> 3/5 2-20/ 10.00 

Proiecl BoWLidFo' Oelector 1.95 

Miniature Speaker For Daleclor , , . , 65 

Extensive Construction Article For Det. *1 

TV Knobs , 1 5/1 .00 

Amrneler [0-15 kC Amperes] . . . . 4 96 
voll/OHM Meter MVMNT IO-1 k OHM. 

O-3O0V1 2,»i 

6V Miniature Gear MolOf. - . . ". 50' 

Pf Chokes- 1 8 uh S 2 un. 1 2utv 22uh- 10/1.00 
40 Pin Hal Cable Socket Corineclor Hood .40 
50PmFlalCableSotketConnector.Hood.50 
14 Pin Dip Header Pluo Mate (3M) . . . 3,1.00 

Mixed Conn eel or Asat 10/1. OC 

1.5AMP 50V Bridge (Gl. TOSPfcOJ. . . .50 
2SAMP200VBr!(>je;S;-dB-L l »;Torrri I 50 
Zenith TV Beplecem.ni IC Special t1 tech 
221-42, 221.43, 221-45. 221-48, 221-59, 
221-79.221-87 22 1-95,221-104,221 -105. 
221-108.221-140 

2SD9CC (Horn Output W/Damoer 0KJMJ-2.9S 
23C1 1 72B (Tcehib-Horii Oulput T renin .95 
w, n eg er d 4 Bay a owt ift H F An ten na- 1 9 50 
IC Storage (Buga So. (Holds] 30 ICi-1.75 
Precision IMurfl-Tsirn) Trim Pots (Copal), 
100 OHM. SOO OHM. 1 K, 2k, 5k, 10k, S0< 
50K, 10QK. 200K. 50OK. 1 M-.85 Eacn-3/S2 

«h«f PT- 1 dv H« Mt (Blngl* Tumi Trimmert 

100 OHM. 1K.10K,25K.SOk,1OCk...4/*1 

Heal Sensilive Swttch/ISC C 10/1.00 

Mined Coil Ass't 10/1.00 

Buzzers 3/1-00 

Chip Resistor I6.SI0 20/1-00 

Chip Ro3.sto. r <4~0Ki 20/1.00 

Chip Cap P30o<l 20/1.00 

36 PIN HI. Angle Header Connector . ..50 
MRF901 (Hobby Grade^O* Good) . . 10/1.00 
IC Ass't 'H obby G rade. Some Ma r keo> 3 0/s 1 
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1 5 Pin Heeaer a Meting Soenet, 
VertMT/PC 

.1 55 " Cenlera 5/1 .00 

Crystal: Clock Oscillator SO 

3.3Q0VF 35V AXIAL- 1 W!" X W Nlch.. 2/.CS 

Colls For Redid Elect Feb. 84 TV 
Piolecl, Toko »■* T-1, T-2, L-1 (12uH| 
4 L-2 (.071 uH) Complete Sel Of All 

4Colls , B.SO 

MCI 330- Prime I Moto) 2/1.00 

BF065 Trensiltor 1,50 

Disc Caps .001 ul. . .. 20/1.00 

74t23-Pnme[Natl .. 3/100 

47CM 35 Y (Radian. 3/1.00 

470UI ISVlAiiei) .. 4/1 00 

2N3904. 10/100 

2N3906 107100 

1N914 40/1 00 

1N4148 . 40/1.00 

1N5231Bl5.1V.2ener Diode) 5/1.00 

Voltage Regulators! Prime TO- 220) - , . 7805. 
781 2>824,7905. 791 2-Mixor Metcn-3/1 .00 
Mica los u letors For TO-220 Pkg. ...20/1.00 
voltage Reg's (Unmarked, 6fJ% Prime) May 
I ncl ude Pos 1 1 i» el Nog 1 Adiu 51 .15/1. 00 
78L08 Voltage Reg(OM106.TO-92).20/1.00 

PN2222A 7T. 20/100 

2N3055 50 

2N530B 20/1.00 

15 Cent (.151 Per ICTTL 

7403 7*42 74126 

7404 7450 74151 
7410 7474 741B3 

7437 7476 74366 

7438 7495 
7440 74107 

1 5 Cent 1. 1 3) Per IC 74LSXX 

74LS02 74LS32 74LS158 

74LS08 74LS74 74LS174 

74LS10 74LS86 74LS257 

74LS20 74LS153 74LS273 

20 Cent [201 Per IC CMOS 

4O0t B 401 1 B. 40S0B. 40516 

MC338I0TU .' 10/100 

ODto[sotalor(H1lG2-6PINDIPISpecs 40 

27l6Eprom 1.45 

2732 Eprom 1.95 

2764 E prom . 2.45 

27128 EPROM 4.95 

256K Dram 1 50ns Prime Hitachi (Ideal For 
MacUPO/adess Expansion PrcieclaJ. . . 4.95 

8243 [l/D Eipenoer IC) W/Spece 2.SS 

UDN61 lBIUispiayunver ic-5pecsl 65 
UDNE128 . " ._, .95 

UCN 4 1 1 68-Osc/ FteQ Div Clock ICSoecs- 5/ 1 

LM324 Quad OP AMP 3 1.00 

LM339 ,45 

LM3S0 (ULN22B0) 45 

555 Tim era (TO 4/1 .00 

NE556IDualTimer-Motol 50 

741 Op Amp 4, , 1,00 

LMtJlO (Urtmarked 7t?s1ad Prime! 50 



I Mi^^;J .a5 
LM3900 45 
AM/FM Radio IC I e 2204 W/SpetS-HobDyl 

, 15/1 00 

IC Sockets 
B PIN/ .07 14 PIN/ .13 15 PIN/. 15 

18 PIN/ .17 20 PIN/. 19 22 PIN/ .21 
24PIN/.22 28PIN/.24 40 PIN/ .39 

7SegmentDisplayl.3'CommonCath) .. 15 
7 Seg rneh1DiBplay!.6'CommonAnn).,. .85 

T». Siate LED-J 3/1.00 

jumbo Fred LEO'S- D i rl used Lens, Prime (Tu. 

Al 1 1 00% Prime- 1 5/S 1 , 1 00/S6. 1 ,000/S 5 7. 50 

LED Mounting Clips 4 R.ngs 15/1.00 

Texas tnsi/*994A Keyboard- mc/Dile For 
PmsMsdeWnen Each Key Depressed 4.95 
Dip Switch- 12 Position. . . 2/1.00 

Dip Switch- S Position 4/1.00 

Keyboard Push Bui Ion Tops 30/1-00 

Audio Cable 30Feet/100 

22AWGWi/e 50 Feet/1.00 

27AWG Wire 50 Feet/ 1 00 

Mini LuOricaio r l& Luhricentl 1,00 

MokwPins(7 PirVSInpl 1OO/S2.500/$4.1 k/S8 

MC1458 [Dual 741 ) 4,1.00 

Ui.N2274 (Dual Audio Power AMP 75 

Holary Switch [5 Position. 5A 125V)- 3/ 1.00 
Giant Alpha Numeric Display 1-1/2" X 2' 
7X5 (35 Total] Red LED Matnji/Specs-4.95 

I I LED Bar Graph Display. 2-3/4". Reel 
LEO's(Specify Red, Grn^mb) Specs,. 2 69 
Seven Amp(T) T«ppe>d Trenef PrmerCa n Be 
WredFor(7 5V.9V.15V.I8vlRe9Shpg.. 895 
Wall Plug Transformer- 2 4V 525mA . 150 

S.3V 1 . 2 A Trenslormer 1.20 

12V Center Tap Transformer . , 2.95 

5AMP 2Q0V Bridge. Quick Disconnect [Gil .95 

1 N4007 20/ 1 00 

1 N5059 (200V 1 Amp) . 15/1.00 

tN5O60(4OOVl Am3- . 10/100 

Zener Diodes-20V1W ..... 30/100 
ZenerDiodes-l3VlwGtass 30/100 

2560.0 KC Crystal 50 

3 5 79545 Color Bu rsl C ryslal I HC- 1 6 1 .50 
t Mhz Crystal . . . . . I 95 

6 Mm Crystal , 1.95 

TO-6 Heal Sinus (Bern* . . to/ too 
TO-18 Heal Sinks (Bemj. 10/100 

Super Sub-Mini Ceramic Caps (All 100V) 
0015uf 100VI1S2] 30/100 

0022uf 100Vf162i . . 30/100 

0O27uf 1O0VJ272) 30/1.00 

O033uil00vl332l 30/100 

0039uf t00V(392J . 3Qi1O0 

CX556ut 100V 562) 30/100 

0032uf 100V i822t 30/ 1 00 

47ul40VLytic(_nadial) . 20/100 

47ur25VLylicLRadial) . to/100 

lOOOul 186V Twist Lock 1.00 

3200ul 50V (Ideal For Power Supplies)- 1.00 
5600ut25VrCprnpGrade3-5/6"Xl)'3/1.vO 

1 ul 50V Monohlhics 10/1.00 

.01 ul 50V Monolilhics 20/1 .00 



20Cent(.20)74SCXX 
Series Special 

• Octal I nil rfec* Circuits 

- Ec,ul¥«l*nl To 74LSXX S*rL*l 

« Low Pcwaf ISO-CMOS Tech nology 

• Short Prop*g-vtion Otlay 
« iFT-pTow*^ Nol» Mfttglnt 

• HlohCur-^nt, Sink/Source C>p*tjLlliy 
74SC1 37-1 Ol 6 Invsrled Decoder, Latched 
74SC1 3EM Oi a invenod Oecocfer 
74SC139-1 CT4 Inverted Decoder 
74SC2371 Of S Noivlr-ivBiied. Uaiched 
MSC23fl -1 Of 8 Norvlnverted 
74SC239-1 Oft Non-lnveriecl 
74SC240-Octal ButferyLme DriveNnv 
74SC24 . -Octal Bulrer/Lme DfEver-N/l 
74SC244 OcSal Butler/Line OnvarN/l 
74SC?45-Oclal Bu* TransceiverNon'l 
?4SC373-TranaiMrant Lalch-NOn/lfiv 



74SC374-D Type Flip-Flop. Non/inv 
"4SC53.3-Tr»n*pafarni Lfltch-lnyerted 
74SC534-0 Type Fiip-Flop, inverted 
74SC 540- Octal BulfsWLine Drtvar'lnv 
74SC541-Oc[a1 BsJlfBr/LinaOr-var'N/l 
74SC563-Trana.pafflnl Latch. Inverled 
74SC564-0 Type Flip-Flop', inverted 
74SC573"T«erv4parenl Laicn. Non/inv 
74SC574-D Type Flip- Flop. NorVlnv 
Data Booh For All Aoove *'» 2 50 



Cypher IV Micro- Controller Kit- f 1 20.50 

■ 4 MHz. B'Sit M?croproceaaoT n 
WAT 1 N$8073i 

• Conlrol Btttc Interpreter OfKChip 

• Autc-Slart Operation At PowfirOr. 

• Fast 1&-0J1 MuHiplv And Divide 

■ RS-23?. Supports CRT* Serial Link 

• 24 B-i- Directional I/O Lines lS256Aj 

■ pam MeiTcry^K Expandable To 16K 

• Eprom M em o-ry- E xoandabl a To 1 6 K 
» BuiH In Eprom Proflra mmer 

• ParrtCanironixj Printer interface 

• Optional Real-Time Clock W/Bacttup 



PayTVHirctwBralnilallationKitBlovfOuE 

At Low Ai 12 95- *3 50 Shipping Per Unt: 

All Kite Coniam 5 F Conneciora. 300 to 75 

OHM Balun 300 Ohm Terminal Block 2 Ft 

75 OHM Patch Cord. 2 F1 300 OHM Twin I aad 

Nylon Cable T«aa, And UHF Antenna 

Modal *4124t2,G5 Includes All 01 

Trie Above Plus 25 Feel Coaxial Cable And 

Mounting Hardware For Indoor Wall 'Ceiling 

installation 

Modal MftaOS2.95 includes AM Ot 

"he Above Pius 25 Feet Coaxial Cable And 

Attractive Expendable Polerij-Bolt For 

Easy Indoor Installation 

Model *4S45 13.95 Includes All Of 

The Above Plus 65 F.&et Coaxial Cable Ana 

am Necessary u-B-od Hardware 
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UHF-TV PREAMP 

(At featured! m Radio Electronics March/ 
May articles. 1962) 

Tt\<5 iinexpensrve antonna mounlati pre 
amp can add mor« than 25 dS of garn fo 
youf systen-i Lots ot $aitsft*4 cusromafs 
and repea t orders to: this high Quality kit. 
which mclu&es a<V component party PC 
3D, Cat*. Power Supply an& Balun S34.50 
AssBmfeJocf Var&ion S57 50 



Turn; MICRO-MAHT accepts Visa, MC art letoghooe COD's Minimum order S1000 Shmoiro— 
US orders. $200 Canada and other countries |350 (includes ins) Shinpinrj rale adiusted wfwre 
applicable Nj residents add 6% safes tax 

•flClO-HUT * 501 CEMTIil UL, WEXTF1EL0. ftJ I7IN • |«1) 1544001 



CIRCLE 273 ON FREE INFORMATION CARD 



THE FIRST NAME IN 
ELECTRONIC TEST GEAR 




Save *30 on the 
RAMSEY 20MHz 
Dual Trace 
Oscilloscope 

Unsurpassed quality at an 
unbeatable price, the 
Ramsey oscilloscope com- 
pares to others costing 
hundreds more. Features 
include a component test- 
ing circuit for resistor, 
capacitor, digital circuit and diode testing • TV video sync tiller • wide band- 
width & high sensitivity • internal graticule • front panel trace rotator • Z axis 
• high sensitivity )i-y mode • regulated power supply • built-in calibrator • 
rock solid triggeri no -^-^ — ^ — •'— — t A 

SOCriQ 1 ! High qujllly hao* an 

Was »399.9S NOW 0NLY*OO5f wa p»b»i™fudrt 




NEW RAMSEY 
1200 VOM 
MULTITESTER 



Chock transistors, diodes and LEOs 
with this professional quality meter 
Other features include, decibel scale • 
20K volt metering system • 3W mir- 
rored scale • polarity switch * 20 
measuring ranges * safety probes • 
high impact plastic case 

S4 Q95 temetdaand 
I ^ ballery Included 




IflTfl 



RAMSEY 0-4100 
COMPACT 
DIGITAL 
MULTITESTER 

Compact sized reliability and accuracy. 
This LCD digital multlleater easily fits in 
your pockel, you can take it anywhere. 
Et features full overload protection • 2'h 
digit LCD readout • recessed input 
jacks * safety probes • diode check 
function • 2000 hours battery lite 



s 22 95 



Eetl Nidi and 

tntl#ry Included 



MINI KITS-EASY TO ASSEMBLE. FUN TO USE 

BEGINNERS & PROS WILL HAVE A GREAT 

TIME WITH THESE KITS 



FM 

MINI 

MIKE 



I 



Ampar hiflrii parlor ma ncn fM wirc- 
■Q9fl mixo kii Trenjmila a Stable 
signal up to 300 yards with excep- 
tional audJQ qufllHy rjy mains, or Us. 
a-jili in electrel rnike Kii Include* 
case, mike, ort-off awHctV antenna, 
fiatie ry and *upar in&trijcliejns. This 
i% the Lngst unii available. 
FM-SKu S14J5 

FM-3 Wi red and Tostad Ifl.AS 



FM Wireleii Mike Kit 
Tansmiti up lo 300' io 
any FM Broadcast ra- 
dio, Lies my type of 
mike, Rum on 3 to 9V Type FM-2 
has added seftaitive mike p r eomp 
itage 
FM 1 Kit 13 95 FM-2Ki[ $4115 



Unlvtf 1*1 Timer KH 
Pro * ides l.he U35ic parts and PC 
board required Id provide a source 
el precision lunula and puis* 
GAneraiirjn Uses SSis-mer IC and 
includes a rang* of pans lor most 
timing needs 
UT-5 Kit SS,M 



Color Organ 
Sae music coma 
alive! 3 different 

lights flicker with 
music. One light 
each for, high, 
mid-range and 
lows. Each indi- 
vidually adjust- 
able and- drives up 
lo300 W, runs on 
110VAC. 
Complete kit, 

ML-1 

56.95 



Connil *-)■ TV io video mo^'io' Super 
■teble rt-fjoit o+' cfi 44 Hum on 9- 
B*»1 virion 
ST.tt 



hn VQ-t 



Ltd Bllnny KII 

A graat atlontion get- 
ter which alternately 
rashes 2 gumbo LED* 
Usalor name badges, 

builona. warning 
panel llghls, anylhlnyi 
Runs on 3 to t&volti, 
Complele kit, BL-1 




Super Sleuth 
A tupersensiliw empll- 
fiar which will pick up a 
pin drop oi 15 roet 1 Great 
for monitoring baby's 
room or as general pur- 
pose amplifier Full :?.v 
rms ouiput, runs on fl to 
l£ volt), uses 6-4S Ohm 
speaker 
Complete xit, s N-9 

•&BB 



CPO-1 

Runs on 3-12 Vdc 1 wall qui. 1 KHZ good for CPO r 

Alarm, Audio Osclutor Complete KM 52.95 



Whisper Ughl KH 
An interesting kii, small mtha 
pictcs up sounds and convert! 
I ham to igni. The toutier I he 

SOund. Ihe Brighter lho ligM 
Includes mike, controls up lo 
300 w: runs on no VAC 

Complete ki1, WL-1 
MM 



Mad Blaster KM 

Produces LOUD ^Mt shaltfirmg and 
anantion getting siror. like sound 
Can supply up to "5 waits Ol 
obnoEtous audio Fbjnsori 6't5VOC 



WB-1 Kii 



W.M 




Ton* Dtcodar 
,A Complele tonrj deco- 
der on a single PC 
board. Features. 400- 
£000 Hz ad|usiable'4 
range vie 20 lurn pot, village regu- 
leiiOn, 5C7 IC Uaalul (or touch- 
tone burat detection, FSK. etc, 
Can also be used as a stable tone 
encoder. Runs on 5 to 1 2 rails 
Comptate kit, TD-t S5.95 



Siren K.i 

Produces, upward and downward 
wall characteristic ol a police 
siren. 5 W peaK audio ouiput, runs 
on 3-15 volts, uses 3-45 ohm 

Speaker 

Complete Ml. 5M 3 S3« 



«Ki Ttm**iu 
fulfil on 5-15 VDC LOft Eur«anH7S<nil i 
nirvnoflPi KCmiey th-7 K i SS.SS 

th-7 A Si . » ii 



3QWatt2mtrPWRAMP 

Simple Class C power amp features 3 times power gain. 1 W 
m lor Bout. 2 W m lortSoul. 4 W m lor 30 Out Max gut-put 
Of 35 Vv, mcredtble value, complele with an pans, less case 
and T-Ft relay 

PA-i.WWpwrampkit *22^ 

TH-l, RF sensed T-R relay Jul 095 



Power Supply Kit 

Complele triple reguiiiied power 
suppty provides variable 6 to tQ volts 
at 2C-j ma and j S at 1 Amp EKceltent 
losd regulation, good Fillermg and 
small size. Loss translormers. 
requires S 3V |a 1 A and C£qe 

24 VCT Complete k.l, PS-3LT W* g 



rm 



35 MHz DUAL TRACE OSCILLOSCOPE 




A heavy duly and accurate scope For service 
as well as production use. Features include 
» wide frequency bandwidth • optimal sen- 
sitivity • extremely bright display * delayed 
triggering Sweep • hold off * ALT trigger * 
single sweep • TV sync * 5X magnification 
• XY or XYZ operation * HF/LF noise 
reduction 
3500 Dual Trace Oscilloscope 



$49995 



Indudta 2 high 
quatlty probea 



ALL OSCILLOSCOPES INCLUOt 2 PflOBiS 



GEE 



IS MHz DUAL TRACE PORTABLE OSCILLOSCOPE 

ideal for Held/bench applications. Ihi5 

. scope can display up to 15 MHz signals. 

i Internal battery pack allows up to 2 
hours operation on s single charge 
Features Include • built-in battery 
charger • SX horizontal magnification 
• high brightness CRT • front panel 
Irace rotator • internal rechargeable 

I battery pack 

L2500 Portable Oscilloscope 




V44995 



Inciudoi 2 hjgh 
quality probta 



0D« 



MINI-100 FREQUENCY COUNTER 

Fsatursi arm capability ol couniara coating iwlci aa much « 
compac! • hrgn lemaulvlty • low currant drain • very accural* * 
leading zero blanking * flaid or ahop uta ■ 1 MM2 to 500 MHz 
ranga * ci^oda proleciad • ' arj.i display 



$9995 



BATTER* CHABOCR NtCAD 8ATTEHIES 
AND AC ADAPTEH INCLUDED 





CT-70 7 DIGIT 525 MHz 
COUNTER 

Lab qualiiy 11 ■ breakthrough price, Features * 
3 frequency rangat each with pn amp * dual 

seiocia&le gala mm • gaifl acidly indicator • 
50mv@ l£DMHz typical aeniltlvlty • wldaCre- 
sney range • 1 ppm accuracy 

wired inciudai 
AC adapter 

CT-70 hit in r es 

u -■- '. --c jiJ pacK , , 6.95 

CT-50 8 DIGIT 600 MHz 

™" TE » S169«.„.. 

CT-50klt S13B.&5 

RA-r rtceivaradeplerkM ta.BG 



$11995 



CT-90 9 DIGIT 600 MHz 
COUNTER 

The molt vtruiile ror leu than $300. feature* 3 
unactable gate tlmaa * 3 digiii * gage indicator 
• dupray hold • ?5mV @ ISO MHz typkml tare 
atnvity • io MHz ttmebaae tor WVvv calibration 
■ 1 ppm accuracy 

M49 95 ESST" 

CT-go kit *11B.»5 

OV-l 0.1 PPM oven limebaaa 59.SS 

BP-i mead pack e.as 

CT-1 25 9 DIGIT 1.2 GHz 
COUNTER 

$ 4 CQ95 wind Includti 
lOW** ACldipltr 

BP-4 nicad .JB.tts 




DM-700 DIGITAL MULTIMETER 

Proleaaional quality at a hobby isl prlca. Faa- 
luras include £6 difreroni range* and 5 func- 
lions • 3 Vj digit, ■* inch LEO display * aulo- 
m*UQ decimal placement ■ automatic polarny 
wired Includea 
ACadapler 

DM-70O kii m.95 

VP- 1 probe Wt , 4..9S 




iiiiiii, UCL-Iinrjii ugti'iit 

«119»»a 




PR-2 COUNTER PREAMP 

The PH-2 it idesi lor mea,iurtng weak signals 
IrQm 10 ID 1.000 MHi * Mat 25 db gam > BMC 
connaclors. • great it>r ■smiting RF * ,oaal 
■ tree -ver TV preamp 
S >t ./I Qfj wind Include-- 

^B^V AC adapter 
PH-2k»l , S3195 



PS-2 AUDIO MULTIPLIER 



The PS-2 is handy for hign resoluhdn audio 
reaoluthon maa^uremenia, mutliplies Up in fre- 
quency * great tor PLlone maasuremenLs • 
Tiuilipiei by 10 or 100 * D.01 Hz res-olulion &. 
ouili'in signal preamp/eonditiDner 




$4995 



PS-1DB1.5GHzPRESCALER 

Exlartdj i tie range oi your preseni toy nre- 'a t 5 
GHz * 2 stage Dreamp • divisa Dy lOOfl circuit 
ry e vjcjer ReniJiive [SO 1 -V yfuceli ■ BhC can- 
ncclcr? • 1 GHz in 1 MHj Qui • dTrue 4n> CDunler 



wired 



53-J -fi 



PS 10-B Prescaler 

wlrnl n : lud i s AC «4if Hi 



*7995 



ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna— BNC plug .. S 8.95 
High impedance probe, light loading ... 1 6.95 

Low pass probe, audio use 16.95 

Direct probe, general purpose use 13.95 

Tilt bail, tor CT-70. 90, 125 3.95 



visa '^S ^9 

PHONE ORDERS CALL 

716-586-3950 

TELEX 4GE735 RAMSEY CI 



IF RMS • saNsUniinn qujr^nleei) • enamine Inr 10 ildys il nol pleajed. return in 
original form lor relunrf • add a 1 ., lor shipping and Insurance lo a mailraura ol 
SID 00 • overseas add 15'. lor surlaca mail • COD add 12 50 |C0Q in USA onlfl 

• orders onder S 1 5 DO jilo S I 50 • H ( residents add 7' o sales m < • Liu d.jy qans 
■.'.if i in:; on all hit£ • I year parts & labor warranly on all wired units 

• ^1 RAMSEY ELECTRONICS. INC. 
2575BairdRd. 

; 1 PenfielrJ. NY. 14626 
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Showtime, descramblers, converters, etc. Sup- 
pliers lisl included. $8,95. CABLE FACTS, Box 711- 
R, Pataskaia, OH 43062. 

CABLE-TV Source Book — a complete listing of 
suppliers for hard-to-find converters, descramblers, 
technical information, schematics and much much 
more. Full refund if not satisfied. Send $4.9E to 
CABLE, Box 12505-R, Columbus, OH 43212. 

SATELLITE systems $449. Name brands. Informa- 
tion $t. Catalog $2. STARLINK, INC., 2603-1 6R 
Artie, Huntsville. AL 35B05. 

BUILD your own satellite TV receiving system 
and save! Instruction manuals, schematics, cir- 
cuit boards, parts kits! Send stamped envelope 
for complete product listing: XANDI, Box 25647, 
Dept. 21Y, Tempe, AZ 85282. 

THE LNA specialists! Brand name, lowest noise, 
lowest prices! We will not be undersold! Send for 
prices: LNA, 201 E Southern, Suite 100, Tempe, AZ 
85282. 



A SINGER'S DREAM! 






REMOVES VOCALS FROM RECORDS! 

ISow You can sing with the world's best bands! 
; The Thompson Vocal Eliminator can remove 
I most or virtually all of a Lead vocal from a standard 
stereo record and Leave the background! 

Write or call for a free brochure and demo record, 
LI Sound, Dept, R-L P.O, Box 338, 
Stone Mountain. GA 30086- (404)493 1258 



SATELL(TE-TV systems ... lowest prices! Name 
Brand dishes, receivers, LNA's, etc. Factory guaran- 
teed. Free catalog. TITANSAT, Box 101. Lemont, PA 
16851. 



£-. 



WRITE FOR 

McGEE'S 

SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

toll free 1-600-346-2433 for ordering only. 
1901 MCGEE STREET KANSAS CITY, MO, 64106 



EDUCATION & INSTRUCTION 

F.C.C. Commercial General Radiotelephone Li- 
cense. Electronics Home Study. Fast, inexpensive! 
"Free" details. Command, D-176, Box 2223, San 
Francisco 94126. 

ELECTRONICS courses, mailed monthly basis. 
$2.00 for details refundable with purchase. 1632 N. 
LECLAIR E. Chicago. IL 60639. 

PASS FCC general radiotelephone examination. 
FCC questions with simplified answers plus FCC- 
Type multiple choice questions - 160 PAGES $5.95. 
Also available - complete general radiotelephone 
easy-to-understand home study course - 450 pages 
$6.95. AMECO PUBLISHING, 220 E. Jericho Turn- 
pike, Mineola, NY 11501. 



INVENTORS 

INVENTORS! Can you profit from your idea? Call 
AMERICAN INVENTORS CORPORATION for free 
information. Over a decade of service. 
1-800-338-5656. In Massachusetts call (413) 
56B-3753, 



BUSINESS OPPORTUNITIES 

YOUR own radio station I AM, FM, TV, Cable. Li- 
censed/unlicensed. BROADCASTING, Box 130- 
F3, Paradise, CA 95969. 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness — without investment. Write: BUSINESSES, 
92 -R, Brighton 11th, Brooklyn, NY 11235. 

ELECTRONIC ASSEMBLY SCHOOL, well estab- 

listied southern California location. Growth poten- 
tial. New owner. Training. $68,000.00, terms, (714) 
530-8897 owner. 



ELECTRONIC 

ASSEMBLY BLJSINESS 



Start home, spare lime. Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals. Unusual business opportunity. 

FREE: Complete illustrated literature 

BARTA, RE-0 Box 248 
Walnut Creek. Calif. 94597 



ELECTRONICS Able to repair, draw, assemble, 
wire, maintain machines, know different languages. 
P.O. BOX 962, Murray Hill Station, NYC 10156, 

PROJECTION TV Make $$$s assembling proj- 
eciors ,., easy ... results comparable to $2, 5<H) proj- 
ectors ... your total cost less than $20.00 ... plans, 8" 
lens & Dealers information $17.50 ... Illustrated in- 
formation free ... MACROCOMA-GGX, Washington 
Crossing, PA 18977. Credit card orders 24 hours 
(215) 736-2880. 



WANTED 



RADIO lubes: 2 A3, 45s, 50s, 211, 845. Western 
Electric tubes, amps, drivers, horns, speakers. 
DAVID, P.O. Box 832. Monterey Park, CA 91754, 
Tel:(818) 576-2642, 




00 



LEADING THE WAY WITH LEADER 

CALL TOLL FREE FOR ALL AUDIO AND VIDEO NEEDS 
ASK FOR JOHN OR PHIL 

800 535-9593 



LOUISIANA ONLY 800 462-9520 



LB0 516 

100 MHZ - 3 CH. 



-vr-i 




* Eight Traca Capability 

* Alternate Triggering 

* Hign VertJcaJ Input 
SefiSritvEty 

t Excellent Triggering 

Sonsiiivny 

$1435 



LBO 524L 

35 MHZ ■ 2 CH. 




■ 500 l V Sensitivity 

■ Calibrated Delayed 71m » Base 
• Alternate Triggering 

» CH-1 Output 



$890 



LBQ-518 $1985 

LB0-525L $1156 

LBO-524 $ 843 

LBO-523 $ 759 

LBQ-513A $ 399 

LBO-310A $ 259 

LBO-5825 $3727 



LBO 522 

2D MHZ ■ DT 




• 500 j V Sensitivity 
■ Vananlo Hold-off 
■9x10cm Display 

• Alternate Triggering 



$589 



LBO 514 

15 MHZ ■ DT 




•1 mV Sensitivity 

•S-CHT 

■ 0.1 x3 Sweep Speed 

• X-Y Mode 



$394 



WM. B. ALLEN SUPPLY COMPANY 

ALLEN SQUARE 

300 BLOCK NORTH RAMPART STREET, NEW ORLEANS, LOUISIANA 70112 
TEST EQUIPMENT HOUSE OF THE SOUTH 

CIRCLE 103 ON FREE INFORMATION CARD 



TERMS* 



THE NAME YOU CAN 
TRUST IN ELECTRONIC 
TEST EQUIPMENT 




TEMur 35 MHZ Dual Trace 
Oscilloscope 

■ Two high quality 10:1 probes included 

■ For additional specifications see MCM 
Catalog #11 

#72-330 





SSB9 




m 


1 r { 

1 .,fc 




P 9HHs 113 



$569°° 





IfcJHUt* 20 MHZ Dual Trace 
Oscilloscope 

■ Two high quality 10:1 probes included 

■ For additional specifications see UCM 
Catalog #11 
#72-320 



*3893.5 





Autoranging 
Digital Multimeter 

■ Z'A digit m Auto polarity m Low battery indicator 

■ 10 amp AC- DC current ■ Continuity buzzer ■ 2V>" 
x 5W kiWm Carrying case included 




TSMRMF Rotary 
Dial DMM 

■ 3M digit LCD display ■ Rotary dial tor 
rapid selection of functions and ranges 

■ 20 amp AC-DC current ■ .lohm reso- 
lution ■ Carrying case included 
#72-075 $44.80 m 

$4195 



r 

r.*ii 
■- ir-i II £ 
WAaRA.1 



— 



#72-058 $49.80 

$4495 



(i-*) 



(2-up) 



T 



TENMAfr 

Capacitance 



Meter 



TENM4I* Combination Function 
Generator and Frequency Counter 

■ 6 digit display ■ Output range: .2Hz to 2MHz seven 
ranges ■ Counter range .1Hz to 10MHz ■ 5-15 volt 
TTL and CMOS output ■ Wave forms: sine, triangle, 
square, pulse, and ramp. 
#72-380 



■ Measures capacitors from 0.1 pF to 19.999mfd 

■ Accuracy 0.5% ■ Checks capacitors in and out o! 
circuit ■ Carrying case included 

#72-040 $59.80 (ea) 



$5495 



1 




® • ® 



$219?°|il 



TENMA* 

Digital 
LCR Meier 

■ Measures inductance, capacitance and 
resistance ■ L =1 micro H to 200H, 
C =.1pF to 200 micro F. R = ,01 ohm to 
20Mohm ■ Carrying case included. 

#72-370 




$14095 jJL 



lUMAt* Frequency Counter 

■ a digit LED display ■ Measurement range 
1H2- 120MHz ■ High input sensitivity of 

--$18995 [Xl 

■ WAMLAtmjl 



t$j 



Terms: 



MCM ELECTRONICS 

353 E. Congress Perk Dr. 
Canterville, Ohio 4B459-4073 
(51 31 ■43*1-0031 

SOURCE NO. RE-18 



• S1 mi n i m l, rr o< CO 1. S 1 .00 Char g t for order? 
under $10. 

• J2Q mi/i imu m charge ea rd ordef 

• Orders shipped UPS COD, 

• Most orders snipped wittan 24 foi.ru 

• Sales oMicb open S'3Gam lo 7 00 pm Saturdays 
10:00 arn n? 3 pm EST. 

• For prepaid orders »dd SZ-75 Tor shipping and 
handing, 

-SM&uid snipping and handling charges exceed 
(2.75, trie balance due will be sent COD. 



Be Sure To Call 
For Your FREE 
Catalog! 
Over 6,000 Items! 

We also rtaire . . a full line of test equip- 
ment, computer accessories, telephone 
accessories, speakers, television parts, 
flybacks, yokes, switches, fuses, lamps, 
capacitors, resistors, cartridges, styli, 
wire, CATV equipment, the largest selec- 
tion of original Japanese semiconduc- 
tors In the country and more. 



CALL TOLL FREE 1-800-543-4330 

In Ohio 1-800-726-4315 • In Alaska and Hawaii 1-800-858-1849 



> 

O 
X 
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DYNAMIC RAMS 


4164 - 150NS 


SI. 00 


41256 - 150NS 


$2.45 


EPROMS 




2716 - 450NS 


81.95 


2732A - 450NS 


S2.25 


2764 . 450NS 


$2.50 


2764 - 250NS 


$2.00 


27256 - 300ISS 


$5.95 



Saratoga Electronics 




ORDER TOLL FREE 

800-621-0854 

exf.245 



PC/AT COMPATIBLE 
SYSTEM BOARD 

* 1 Megabyte Installed 

* Dual Speed Selectable at 
6 or 8 MHZ 

* Compatible "AT" 
System Bios 

* 8-Slot Expansion Capability 

* Complete & Tested 
w/90 - Day Warranty 

$895 

PC/XT COMPATIBLE 
SYSTEM BOARD 

* 64K Installed - Expandable 
to 640 KB 

* 4.77 MHZ Speed 

* Compatible "XT" 
System Bios 

* 8 - Slot (Full) Expansion 
Capability 

* Complete & Tested 
w/ 90 - Day Warranty 

$200 

$25 MINIMUM ORDER 



12380 SARATOGA - SUNNYVALE ROAD 

SARATOGA, CA 95070 

(408) 446 - 4949 



JUBES — OVER 2000 TYPES! 
DISCOUNT PRICES 

Parts, supplies, and literature lor 
tube type radios, intending early and 
hard -to -find tubes. 

Send $1.00 for 24 page? wholesale catalog 

ANTIQUE ELECTRONIC SUPPLY 

68S-BW First SE * Temoe. AZ852A1 • 16023 894-9503 



INVENTIONS, ideas, new producls wanted! Indus- 
try presentation/national exposition. Call free 
1-800-528-6050. Canada, 1-800-528-6060, X831. 

INVENTORS! AIM wants — ideas, inventions, new 
products, improvements on existing products. We 
present ideas to manufacturers. Confidentiality 
guaranteed. Call Toll Free 1-800-225-S800 for infor- 
mation kit. 



REEL-TO-REEL TAPES 

AMPEX professional series open reel tape. 1800-or 
2400-feet on 7-inch reels, used once. Case of 40, 
$45.00 10'A x 3600 feet and cassettes available. 
MasterCard, Visa. VALTECH ELECTRONICS, Box 
6-RE, Rfchboro, PA 18954 (215) 322-4866. 



CABLE TV 



DEALERS wanted: Channel 2. 3, and 4 notch fil- 
ters. Money back guarantee. Send $15.00 for 
sample and quantity price list. Specify channel(s). 
GARY KURTZ, P.O. Box 291394, Davie, FL 33329. 



PRINTED-CIRCUIT BOARDS 



PRINTED-clreult boards. Quick prototypes, pro- 
duction, design, reflow solder. Send print or 
description for quote to KIT CIRCUITS, Box 235. 
Clawson, Ml 43017. 

CIRCUIT BOARDS, guaranteed lowest quotes and 
free twelve hour prototypes. Single and double 
sided boards. Small through large production quan- 
tities. Mail specifications. Hobbyists: any sche- 
matic, 6" x 9" maximum, etched on a y x 4" 
board — S1.S0 (larger boards— $2.50). — Send re- 
mittance and schematic or artwork; or, print your 
own circuit boards. Kits of all sizes. Guaranteed 
lowest prices— Basic kit $2,75; Materials for two 3" 
x 4" boards (included), or SASE for cataloo— 
T.O.R.C.CC. ELECTRONICS, Box 47148, Chi- 
cago, IL 60647. (312) 342-9171. 



DO-IT-YOURSELF TV REPAIR 

NEW ... repair any tv ... easy Anyone can do it. 
Write, RESEARCH, Rt3. Box 601 BR, Colville, WA 
99114. 



RESISTORS 



Resistors—any value/quantity, V* watt <&> S.01, Vi 
watt @ $.015 ($1.00 minimum). Quantity discounts. 
1 .000 + . Send wattage(s), value(s), quantity(s). and 
remittance— T.O.R.C.CC. ELECTRONICS, Box 
4714B, Chicago, IL 60647. (312) 342-9171. 



EPROM PROGRAMMING 

HOBBYISTS: Pretested EPROMs sold with your 
programming installed. Program listing provided. 
Fast service. Write or call: ROMULUS MICRO- 
CONTROL, Box 8669, Rockville, MD. 20856. (301) 
540-8863. 



FREE EVALUATION, 

and ADVISORY SERVICE 




For pnrltulHUi a I trireme 
by prestigious non-profit organization. 
Earn university Degree (Bachelors or 
Masters) through Home Study* Credit 
given for previous schooling and 
professional experience. Upgrade your 
earning power. Free Details! 
CONTINENTAL EDUCATION ASSOCIATES 
P.O. Box 1 197 - OumpMiv NY 12910-110? 



THE BEST PLACE to BUT. SELL or 


- 




TRADE NEW and USED EQUIPMENT 


BWiil-l'ffCT 




NUTS & VOLTS MAGAZINE 


HAH«M 




BOX 1 Ml E • PLACENTfA. CA 92670 






(71 4) 632*7721 


ICAtWEU * QPTHCf 

T l(T iqWPWE HT 






MlCftOWAVl 




Ertry Month t 


f*TEUJTI 

AL'D :0 V H&jAl 




ONE YEAH U.S SUBSCRIPTIONS 


comhjw rVT¥ - dm 




SID.W . 3rd Orm ■ SlS.flO - IeC CIim 


*>rf i-im iljct. 




^fr S3S.M - LifetEma - 3rd Qui ^£ 


«J"MC*TtOw» 
PUH * UftYKlI 









WANTED 



AMBITIOUS 
INDIVIDUALS 



To oper»ta Very profitable Electronic* AftfeeBGly 
Su sin aim. F*rt til*, Pull tin*. Ho- Exptriracft 
or LnrcEtRicn: rtquirtd* ExcaLlaat bo«o buGiDsea 
Product* sold ror you. FftEE Infor**tioD packa E a 

SCCHPlOft ENTERPRISES 
Station 2 Bo* 27 
lloufta, LA 7u"3b0 



PAY TV and Satellite Descrambling. 



73 pages ol Iheory and schematics for air major sys- 
tems. Fantasy and Anik-D schematics included. Mosl 
complete reference available on satellite scrambling 
512.95. HDS Handbook $10- Stungun schematics $5. 
Satellite systems under S600., $11.95. Printed circuits, 
kils catalog Si. 



SHDJIKI ELECTRONICS CORP I ••• Niaoara Street 
Kiaoai ■■'.': ■ 'iioi 



EQUIPMENT REPORTS 



continued from page 28 



feet above sea level, stations as far 
away as 35 miles could be heard 
using those antennas. 

The 800XLT is fairly free of bird- 
ies (self-generated spurious sig- 
nals). As in other Uniden-Bearcat 
scanners we have used and evalu- 
ated, the birdies were primarily ev- 
ident in the 40-50- and the 150-160- 
MHz range. However, in no in- 
stance did those present any kind 
of problem. 

The 800XLT offers some im- 
pressive specifications, especially 
for equipment of its type. While 
we won't go into detail here, those 
specifications compare favorably 
with those of some other commu- 
nications-quality gear we've re- 
cently seen. 

As to the unit's instruction man- 
ual, it is clear and concise. It easily 
leads you through the 800XLTs fea- 
tures, and it offers an extra bonus 
on its back page: a listing of popu- 
lar frequencies to help the new 
scanner user get started. The man- 
ual's graphics were clear and illus- 
trated the text quite well. 

On the whole, the Uniden-Bear- 
cat 800XLT is an outstanding per- 
former. Ifyou'reinthemarketfora 
scanning receiver with expanded 
frequency coverage, it should be 
placed near the top of your list. 
Undoubtedly, at a suggested list of 
$499.95, the 80QXLT isn't inexpen- 
sive, but you certainly get what 
you pay for. R-E 
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THE MOST POPl TAR PRODUCTS IN EUROPE & ASIA ARE COMING NOWL50HOT ITEMS 
FOR YOUR SELECTION. SEND $1.00 FOR MARK V CATALOG, REFUND UPON ORDER 



TURBO SCREW-DRIVER (RECHARGEABLE) No. 9SS 



1 50MC UNIVERSAL DIGITAL FREQUENCY 
COUNTER SNl-100 



PRACTICAL St DECORATIVE TWO-PIECE PHONE 
HT-10 




The most perfect powerful multi -purpose tool far Workshop* 

Horn*, Hobby & Outdoor wort 

Includes UL app'roval charger, Driver hits: 2 Ragua.ar and 2 

Philips, 

Each sot *30.00 



CORDLESS SOLDERtNG IRON [RECHARGEABLE) 
I lo 620 



The most perfect handy, lightweight soldering if on lor Work- 
shop, Home, Hobby Si Outdoor work 

includes UL approval charger & cleaning sponge. 

With build-in solder point illuminetion. 

Each Ht - *22.GQ 



TALKING CLOCK 



. Trik: puih nwlion far voice announcement at time. 

, Head out; iwcVt J»ggr5 system ditptey for hout, rmfiuie, second ,by colon 

Huh}, AM & P H 
. Display: :n > c-c Ji ip'a / model of tlntt, Uerm i im a & dita. 
, Aia' — on.'oll iwiich wiEh v.i ■ i u wearm* voice alarm. 
, Snooj*: reminder voice alarm of thirty leconds after 4 minut-ci of 1i i ', '• voice 



. Volume: two revel at volei- nu-lpu 1. 
, Lim-QuAge *viil*6le: English, 



Mvn.ih KM a. Ca*k*tQo (rS-OJ . 



LCD THERMOMETER CLOCK 




Failure*: 

0.34" DIGITAL thermometer with Hi ol Low temperature alarm 

function end 12 hours clock combination. 

Measuring reng,e: Q*Fta VHFFof -2CCIO +7(TC. 

Resolution reading: ±1.8*F, 

Dimension: 3.2" x 0,86' x 2,08V 

T-1 With In/Out Door sensor S20.M 

T-2 with Fahrenheit/Celsius measuring . (18.0Q HOT A KIT' 



YAMATO4001 3V5 DIGITAL MULTIMETER 



The YAMATQ 400 , is a 3'A DIGIT COMPACT DIGITAL 
MULTIMETER, .1 e i ■ i ; J I c; >■ ' t£ type LCD. with large figures, lis 
ADVANTAGES: High accuracy in measuring. High impedance 

assures min. measuring error. One rotary twitch allows fast & 
convenient operation. 28 measurement range enable wider 
application, Qverinput indication St row battery life appears on 
display. LSI-circuit use provides high reliability and durabilitv. 
Measuramenl possible even under strong magnetic field. 
Not a KIT. assembled with tatted , $33.80 




SM-1QQ is an accurate, easy-operated digital frequency 

counter. Few pieces of advanced, high technical LSI integrated 
Circuit are used, thus, circuit Structure is reliable. SM-1O0 can 
give you uptoSdioJts of resolution fore wide frequency range 
of lO+tr to iSQMHz. Besides, a m EJTiQTiie system it available. 
i n n last inpul digits can be held on the panel, as compa re to Ih e 
other or even observation. 
Input sensitivity; KHi range IQHz - 10MHi SOmVrms 

MHi range lMHt- 1WMHt40mVrm« 
Response time: 0-2 sec 
Hold Hold lh« last input signal 

Power supply: DCSV Battery or DC3V 250MA Adapior 
Assembled with Tested .,,. (99.00 



TA-302 60W VERSATILE STEREO POWER 
BOOSTER 



" C'Ti full transistorize and Low distortion of SEP? circuit 
design, high oulpul power and sound fidelity. 

* With high and low input inpendanc* for selection, to it can 
match with all pre-iamplifiers. low power of portable sound 
equipment, and all types of stereo recorder deck to use. It 
can boost 'walkman' type of radio and tape player. Lao. 

■ With 10 band colour LED power meter, oulpul power ten be 
easily defined, TA-302 is a versatile amplifier for both visual 
and listening enjoyment. 

Assembled wrth Tested . , . , $KM» 

Kit HO M 

MULTIFUNCTIONAL 
LEO D.P.M, 



G different kinds of usages with only one meter, high accuracy 

[±0.1%f ! - '• digit}, high input impedance, high anti-vibrating 

a bil ity , the d lfl.pl ay reset lo iero automatically when the inpu t is 

□V, and employs lOOPPM^ temperature compensating wnar 

diode which improves the accuracy and stationary of the 

meter. 

MEASUREMENT RANGE: 

DC VOLTAGE: ImV- 1000V 

A.C. VOLTAGE: ImV^ 1000V 

DIGITAL THERMOMETER: 0*C- 100"C 

D.C. CURRENT: luA-ZA 

CAPACITOR METER: Ipf-ZuF 

FREQUENCY COUNTER: 10Hz-20KHj 

DIMENSION: 33*4" X 1?/&- X 4 Vie" 

igt . * * „ A ,; . , . £29 23 

Assembled wrth tested - tMS.OO 




' Ullra*slim desk top slyle 

* Last number memory redial. 

* 10 memories function. 

* Two colors available Red & Gray. 
FCC approved No. DEVY7DH-15793-TE-FI. 
Each Set 



TA-2400A ELECTRONIC ECHO AND 
HEVEHBEflATIGN AMPLIFIER 

5 REMIX your record yourself i 



This unit combines the most advanced computer V.L.S.l. 

rechnicue with high quality Japan Made component, so il has 

the following FEATURES: 

li ca n generate va Mous reflection and reverberation fitted such 

as that in valley and music hall. It has a 3 section effect control 

which includes reverberation control, del ay control gnddepth 

control. Special effed can bo made in your record tapes by 

using this model. AM kinds of infield sound effect can be 

obtained by skilful use of this control. It has LED display to 

show reflection and reverberation. 

Ass. with tested M9.S6 

TA-Z&00 HIGH QUALITY MULTIPURPOSE 
PREAMPLIFIER 







TY-38 SOUND OR TOUCH CONTROL SWITCH 




This specially designed pre- amplifier includes e professional 
GRAPH EQUALIZER TONE control system and has a gain to 
12dB. Frequency response extends from 5Hz to 20KHz, ad even 
in bad listening condition il can improve well. It can accept 
input from variouoos magnetic cartridge, record deck and 
tuner, its Output can be connected to all kinds of power 
Amplifier 1 The fol lowing combinations are good examples. 
Assembled witli tested S9Q 00 



TY-23B COLOR UGHT CONTROLLER 




When there is a sound input, the switch is on. otherwise the 

switch is off. 

High precision timing circuit makes it possible to adjust delay 

from 0.5 second to IS seconds. 

Suitable for CB transmitter. 

When touching plate is pressed, the switch is on, otherwise it 

is off- 

High precision delay circuit is included. 

Powe r su pply : 9-1 BV DC. 

KM . , T . . , fID.OO 



As a result of the advanced technology, this unit can comrol 
various colorful light bulbs, the visual effect or which is most 
suitable in places like party, disco, electronic game centre end 
also in lightings for advertisement. Total output power ii 
3000VY nwwW'Cn.) which means that it can control 30 pieces 
of 100W or 000 pieces of 5W color light which is enough for 
most usages. 

Kit $65,00 

Ass. with tested $75. w 



TY-36 AC/DC QUARTZ DIGITAL CLOCK 



The reference frequency is derived from a circuit consisting of 
357954B KC quart? crystal and MM 5369 IC so it is very precise 
and will never be affected by mains frequency, El also includes 
a Fast-Slow trimmer, 

Il uses 0.6" LED display panel so the display is more dear and 
readable. 

Specially designed dual-tone alarm sounds beautiful and 
attracting. An eloctronrc buzzer ■» supplied free of charge. The 
power supply is DC 12V 0.2A, or AC 9V X 2 D.5A. 
.Kit S1S.92 



TERMS- 

Mm order S 1 0.00 

Charge cant order; $20.00 



All merchanrji&es are siiyect to prrcr sal*. 
Shipong & Handling. Inside L A 5°, of total 



NO C. D. I Ctthiar's-cterJi. chore ortos accent, order (Mia 1 .50) Outside L A. 1 0% of total 



Calif. Res Add 6.5?i Sales Tan 

Prices are subject to change without notice. 



order (Mm 250) . Outside U.SA 20\ of total 

order [l*n 5.00) 

Shipped by UPS 



MasterCard ; 



HOURS MOM FBI ID.00 TQ i 00 




MARK V ELECTRONICS INC. 
243 E. Main Street, 
Suite 100. 

Alhambra. CA91801 
Information (818) 282-1130 
Orders (818) 282-1196 



SATURDAYS 9 00 TO 12:00 P O Fiu* 1&12 ALHAMHHA, CA Diet)*! 
TELEX 371(501 4 'MARK b 
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This publication is 
available in microform. 




University Microfilms International 
reproduces this publication in microform: micro- 
fiche and 16mm or 35mm film. For information 
about this publication or any of the more than 
13,000 titles we offer, complete and mail the 
coupon to: University Microfilms International, 
300 N. Zeeb Road, Ann Arbor, MI 46106. Call 
us toll-free for an immediate response: 
800-521-3044. Or call collect in Michigan, 
Alaska and Hawaii: 313-761-4700, 

□ Please send information about these titles: 



Name 



Company/Institution . 



University 

- . , Jfi Address 

Microfilms 
International 



City 



State. 



. Zip_ 



Phone J_ 



CO 

u 

z 

i 

LU 

_l 

LU 

Q 

Q 

< 

LT 



SOLAR CELL SPECIAL: 4 In. Diameter Rated .45 VDC At 1.2 
Amps Or Better. Brand New Units, Cosmetic Seconds, But 
Perfect Electrically. '3.99 6/S20. 



THE NEW ZRT-80 

CRT TERMINAL BOARD! 

A LOW COST Z~8Q BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, POWE ft SUPPLY. AND VIDEO MONITOR TO MAKE A 
COMPLETE CRT TERMINAL, USE AS A COMPUTER CONSOLE, OP 
WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER 
SERVICES. 
FEATUflES: 

* Uses a ZBDA and 68*5 CRT 
Controller Tor powerful video 
capabilities 

* RS232 at is BAUD Rates from 7$ 
lo 19.200. 

« 24 K 84 tlandard Tormal (60 Hi). 
> Op Nona I ioimais irom 24 * SO 

(50 Hz) IO 64 line* x 96 charatlers 

(60 Hi) 

* Higher denaily formal t require up to 
3 additional 2K t 6 61 16 RAMS 

* Use* N.3- INS 6250 BAUD Rate 
Gen. and USART combo 1C 

■ 3 Terminal Emulation Mode* which 
are Dip Switch seleciable. Theie 
include Ihe LSI-ADM3A. Itie Heath 
H-19, and Ihe Beehive. 

* Compoilteor Split Video, 

* Any polarMy ol video Or lyric. 

* Inverse Video Capability. 

* Small Size: 6.5 x 9 Inches. 

* Upper & lower case with descenders. 

* 7 x 9 Character MatrlM. 
*■ Requires Par, ASCII keyboard. 




*89"& 



#ZRT-80 
(COMPLETE KIT, 2K VIDEO RAM) 



FOR 1 IN. 

SOURCE DISK 

(CP/M COMPATIBLE) 

ADD S10 



BLANK PCB WITH 2718 
CHAR. ROM. 2732 MOM. ROM 



$4995 

SOURCE DISKETTE - ADO HO 
SET OF 2 CRYSTALS - ADD 57.50 



Digital Research Computers 

{OF TEXAS) 
P.O. BOX 381450 • DUNCANVILLE TX 75138 • (214) 225-2309 



Call or write for a free catalog on Z-8Q or 6609 Single Board 
Computers, SS-50 Boards, and other S-100 products, 



TERMS: Add $3-00 postage. We pay balance. Orders under $15 add 756 handling. No 
CO, P. We accept Vila and MasterCard- Texas Ret. add 5-1/8*^. Tax. Foreign orders 
(except Canada) add 20 ":-. P ft H Orders over $50 add S5c lor Insurance. 





inrai,r. 

PERSONAL DEFENSE ANO PROPERTY PROTECTION 

UTILIZE SPACE AGE TECHNOLOGY. 

CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON 

WBE ILLEGAL 
POCKET PAIN FIELD GENERATOR — IPG50 

Assembled $64.50 

j] IPG5 Plans ISM IPG5K KiWIans $44.50 

** PHASOR PAIN FIELD CROWD CONTROLLER — PPF10 

Assembled $250.00 

PPF1 Plans $15.00 PPflK.... Kit/Plans. ...$17500 

3 B L ASTER - Ptovi d es a pi asma di schai oe ca pahle of puncturing 

I a can. flwtas 3 W.OW WATT PULSE. 
BLS1P ASSEMBLED $89.50 
BLS1 . . PLANS . . $10.00 BLS1K . . KTIr PLANS . . $69. 50 
P LAS M A STUN GU H - Very Inti midating a n fl alf ective 5 to 10 
feet 100,000 VOLTS 
rrWIO ASSEMBLED $99.50 
ITMI , PLANS .510.00 iTMIK . . KIT/PLANS 569.60 



welds hardest of metals. MAY BE HAZARDOUS. 
RUB3AM Parts Available for Completing Derree520 00 
CARBON DIOXIDE BURNING, CUTTING LASER - Pjo- 

duces a continuous team ofhigheneruy MAY RE HAZARDOUS. 
H LC5 Aft Parts Available tor Completing Device .$20.00 
3 VISIBLE LASER LIGHT GUN - produces intense red Beam to 

sighting, spotting, elc. Hand held complete. 
U LGU3 Plans $10 00 (Kit S Assembled Units Available) 
■? IR PULSED LASER RIFLE - Produces 1 5-30 watt mlra-red 

■ pulses at 200-2000 pe i sec 

■ LRG3 All Parts i Diodes Available $1000 

■ BEGINNERS LOW POWER VISIBLE LASEH - Choice of 
H red, yellow , green — provides an excellent source of monochro matic 

■ light 

J LHC2 Plans $5.00 LHC2K Kit $34.50 



FH SNOOPER PHONE - Allows user to call hisptemises and listen 
in without phone ever ringing. 

SNP20 Assembled $89.50 

SNP2 Plans S9.00 SNP2K PlansdOl $59.50 

LONG RANGE WIRELESS MIKE - Miniaiure device clearly 
transmits well over one mile. Supersensitive, powerful. 

MFT1 . Plans . ....$7,00 MFT1K Plans/Kit $4950 

WIRELESS TELEPHONE TRANSMITTER - Transmits both 
sides ol phone conversation over one mile, shuts off automatically 

VWPMS Plans $8.00 VWPM5K . Pans/Kit 139.50 

PWM5— LONG RANGE SUPER EAR WITH WIRELESS 
ATTACHMENT 

PWMS . Plans . . . S10.00 PWM5K . , Kit . . $139 50 
PWM50 .... . Assembled and Tested .S169.50 



I 



Out phone is open for orders anyume . Technicians are available 9- 11 
i . m . Won Thu rs lor Ihose needing assista nee onnlormalion . Send 
$1 . DO for catalog ol hundreds more similar devices. Send check , cash , 
MO. Visa. MC.C0D to: INFORMATION UNLIMITED 
DEP1R8.PO Box 716 Amherst. K H 03031 Tel 603-6734730 
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One tree can make 
JiOOOyOOO matches. 



If 



One match can bun 
iOOQrOOO trees. 



**im 



A Pmblti. Stmttvt TUl MtjfWtl 

£• Tkf .4, Ji .' nil i ir*^ l' ,■ H n, .■/ 
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WSI-KEYII 7-800-344-4539 



AK, Puirto Rico - 21S-6S1-66M 



Tills ■ - 62B27914 



TWX - 9M350BMZDIGI KEYCORP 




«TiM>r"h'. mr*' #» b# lh« iwo-nHiB* <*»m anil ■«*¥ in* KfmVmtf duunl Tp (M hMetf add Pw rw ■haciMt itam tlwn «ikl if* **">«:• 
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SERVICE CHARGES VOLUME DISCOUNT 

t «.»■( 9.99 Addtt-H » 0.00*33.99 NET 

i SO.Mt25.00 AddW.75 * 1M,00««.W Um 10'. , 

» 25.W--M9.9S -AddW.tt % 250.00 WM.99 Leal 15V. 

itt.M-tW.89 AddW.H i itfl Ofl-W ^ L.-.-.?G 

*1000& Up , .HvCtHgrflp '!">:: .:, iji. ...„.t 



u 
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SPECIAL!! SPECIAL!! SPECIAL!! 



EEPROM 
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MC6S701 - Microcomputer with EPROM 

Th» MGE,|7gi M in l-M *ir#» £f»p rn>='.3£«*.pui»r unri |UCU1 "hiih Unuilnwnpy 
«nhjj-<u th* ;j|MUIibii tf ft* HCUOQ bm.fr c' iwrfx -Cm -chip raioiini inched* 
2046 bylci a) EPflOM, IS dy!*i Ef RAM S** Cair-nufinaBani hkrk:* (ICft, 
r*.-iiin 1,-Q. trf * IhfH kircton tag rain nut* TOW 

MC68701 $24:95 



CUSTOM COMMODORE CHIPS 
for VIC-20. C-64 and C*12S Pergonal Compute™ 



■fi52fl Clt 525.95 

-6560 VIC-I S29.9S 

■S5e7 IfllHt S44.95 



■6SB1 SID.. $32.95 

(2S1»PtAPm.. 137,95 

HOTT: IHKM - U1 T [0-M| 



28I6A 24 2048x8 16K EEPROM 350,'is. . $8.95 

Fartim. ' Dn-t^njjTS MJMlft a UkJiM - AU^Tlm*fl By* ■*>*» [*« 
Efxc fcmw ) - SV Era**rHfrH*ftlM4 ■ O ji u i j j Htah Mb* Eru%?mi ht. 
riV-lSV} -hnnr Uptown tWtafVDtocVwi. ■&»!» IMMlHl 
Tht 71 1*A 4 »n wirtl normUH* nfmcry pteittfig in-i n Un n tfkvrttUy 
"th if* wm tut va win ht urn* **hsti u Hd suBc RAMi 



Oigitalker 



DTI 050-MM. •«,*«. — — .. 



. * kMMba. *. Tta nricao a * 

Mpyjall M 



t Tla mil <4 kn> Iim Mv 



MICROPROCESSOR COMPONENTS 



Mt foriMMJrt^iljMaftKMtfCHV^IMttHrttalflltffillllll 
*:iUUl!r 

DT1 050 DlgHalkw" $24.95 h, 

MM54104 PTOCMMrChlp,. . . . $12.95 h. 
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Worldwide • Since 1974 

• QUALITY COMPONENTS • COMPETITIVE PRICING 



UMMXl'lllk'J*:*, 



Mailorder Ei+elrenlei-WwidwW* 

ELECTRONICS 




Five Km-, 128 K RAM Card 

sortw.wPrasmmij fo r Apple I), 11+ and lit" 



St" 



'ie JEI4I ii hHCMAILtf' (.s>-n-i'yc a*I»i Si - * *jpt M iinqujoc carD 1TJ: ijn ct 
ul.lizad hr-lh. H atAwtirt 1n4l cin b* bitd yln A lii-JI'd !S-H ci-d Tra? jEiti 
riquirii ei.r> WmlihiiliSAI to rfuf ApB 1 * WnftiHf 1*0 i*,- HHirii'l trtfl'. 

HHMDfifarDQaBU 



u:Cfi/»-\ 



■-.-If 



r-PRKAUVMiaiEfi 



1 Ly-nurt*] 



Hl?toi«Timib- 



QJ^tpMEEp^ 



JE86B (Expend-A-RAMl *t19.95 



Commodore Accessories APPLE COMPATIBLE COMPUTER ACCESSORIES 



.*AV =*St\ RS232 Adapter 

no^ for VIC-20 and 
VI H& Commodore 64 

The JE232CM t»OWl connection of ptandafd fctdat RS232 
printers, modems, ate. to your VIC-20 afld C'64. A4-f»l* 
switch *Uow* ttW inwiigfi of the 4 control! Ilnai. Com' 
plelo inttaltatlon and; operation mstrirebon* includ-sd 
■ Plugs Into User Port ■ Pro^das Standard R5232 signal 
tavgle ■ USfls 6 stgriaJa | irinimil. Receive, Clear lo Sand, 
Piaques) to Send, date Terminal Ready, Data Set Ready). 

JE232CM $39.95 

VOICE SYNTHESIZER 

FOR COMMODORE VIC-20 AND C-64 

Plug-In - Talking in M/r)u(oj/ 

JE520CM $99,95 

300 BAUD AUTO MODEM 
Miiay-Mo (For C-64), , . . $74.95 

PARALLEL PRINTER INTERFACE 

FREE 4K Suitor included! 

MW350 (For VIC-20, C-64 1C-128) S69.95 




TRS-80 Accessories 



EXPAND TRS-80 MEMORY 

TRS-80 MODEL I, III 

r^h^n^r^ican'rii1i»r-^i'a R :V',15JK:JPO* , BHl'ei161<;oyriir,« 
BAhU IM aKumfciliLiWI *W MfmlfUW Mod* ' '-tK *3»'DSHl Mat] E«- 
fM-USi I"*-*;*, tin m transM « *tK ev.Lr- J Km. Mots* | OH Bt 
i^Mrdri Iter, ifiK to 45K uunn J Kr|i E*ch X* mil w^and eomfnm* Oy 
t(K IncrtmifTli 



111 



TRS-1SK3 
TP,S-1SK4 



200 m 

250ni! 



(Modal III) S5.95 

, . $5,49 



jModat 1). 



TRS-80 COLOR AND COLOR II 

Eiry to -nn- Kit cc<r«i carptftt wth S aach *1.Hh>2t} 12001a! H( 
Dyi\prric RAv.i and c sen -ii- taMCi br eD*ih*'ila"i . CflTnMlt TRB-H3 CdOf 
CgmpuHn, W.Ut 0, E EI F if d HC CircuH tKi'di hi J2^i AJH eenvnK 
TflS-B0 CotOf CnrpuMr :< ki 84*. *".»;< DOfi or 09-9 ricj'*3 to 1/ -■■ 

TRB44KZ , . . . 19.95 



— ti ^r- 

TV* »maM wttt> THS-44X-i |(|ir B4H.30 (MOM) 
TH5-fl*:*-2PAL It tl << 1 W* dui PALthipi i-r dncu- 



TRS-80 MODEL 4, 4P 

iuyb}kHHi'fr 

WKDypirnKifl 

rp*nt*f3Pi kir winr^Crt. 

TRS-S4K-2 bnrMliM(HtM<]k«m1IK«4Kv _ _ „ 

»s<j*i*p*i«rtWK-i!tic, * a.ss 

TM-M VaPW. botndi Mwtil ikMHtta 11UL , . . SM 9S 

•TRS-aOMOTtoMOO -NEC -Olivetti 



H rwhl i 
«wfl In 

CampMt Htth monn ind *»jm 
M10CIK rTM-« mma*. 1» la 
— CP&UB1A] 



ill* ywr mimor^ to >•■ *jll capapiry 
lUKonbfinihirlirjcn 

M>lMl| >».! I H. 0* 1/STt.tt 

tZI.tlH-WlTfJB 

I ■».» laVaWt/inJI 



TANDY 300 

E«»f id iniEfcu modukj pluDi' '^1 ins tni txhtH Incrtitrifl fliimDry lit 
-- 1 rtiiva SKUmfflW.cn ISf'.-iiHlipllcn 

. .$99.SE*M.or2/Slo9.95 



PROMETHEUS MODEMS 



Intelligent 1200/300 
Baud Modem with Real 
Time Clock/Calendar 

The FVoMwtenT ll I Ball 212A (IJOQ/SOOJ Inlall.Banl 

atind-atono modom * Hayea command «t compBtiblfl 
plus en addJllorml extanded commancf bd1 ■ Shown with 
alpha n umflf ic display option. 

PM1200 Hg^23a stand-Atone Unit ■ ■ ■ ■ ■ S299.95 
OPTIONS FOR ProModem 1200 

PM-COH ir+oCc™ Oammyr^iUwi &j^w»^i $ rtJS 

PoMaaf ip*Iilv Opt r i" Hfl £>lL4.~1 - 

Awl*' P-oCtOS Or CP.'M - fir 

iQM PC DOS V VS CCS 

PM-OP512K iCsmnunEiBon BultarOsriranl $12$-9S 

BIJF512K HiKw*nKavtorPno>5llw *■ $ 54.-B5 

PM-ALP lA'pnir-jn-^c l>ipiii-i , $ 79.95 

PM-SpflCiflt^ ^cJudnaPM.OPSUK, __^_ „ 
BufSUK ard PV.AlP) , t24fl.9S 

The ProModem i a &S-B ■■ 6 S Is a T 2:00/300 DaurJ modem 
card which plugs Into IBM PC and XT. Protfdea a third 
sarial Comport Iwo versions available: 12QQB (without 
software) and 12Q0BS jwlth aottwaroj. Tho PM1200BS 
■s supplied with powertujl MPTE communications software 
from Mycrort Labs. Soriwar&a'haailflb(a: PC DOS or MS DOS 

PM 12008 (without Software) S239.35 

PM1200B5 (with mite Software} $274,95 



Muffin-Style & Sprite-Style Fans 



MUF&O [S.PH3'15-34B3J 

Howard ln^gain«5 \* BS'ifl. ,60cfm|, . , . $9.35 

SU2C7 

EGiG Rotron I.312S - « . 2D clm| 




Applesurance Diagnostic Disk Controller Card 

Frainnt* Crnsbvm! For Apple II, 11+ and pi8* 

Tp*> JE17T tt'-ttt 11 1 diignwc KKH Ifl MtUfl M K a tfaT Mlt MaWa O M B* tM ■«• 
B*« d'i*« Efi^lroliir T>i| j£j;r mrl «nf^ gng OitfK rfll OBf'rif "i'S*ii"* r 
S«yr- irMtm iKh |in^ you lum ion -pwr AfldH ■ II' or" ft ' Till i*u' H*V nOW 
CFJ ivio Chi*, dnirfli thajncrti; rcul rsaa -nay W oanoilltd a| 1n» loueh t 1 1 M-j 

JEB77 {DRtf-t/ApplMLifance II), $6995 

Parallel Printer Card 
For Apple II, th- and We* 

tii JESH PiMi' mUrtitt oetrd n ir iPJw-ginE irUriie* to tidii oi !=j.ij a 

ftSpulir (HMfaaM jrie*«t onfti-i Tha JtWO i| lu'l* CflTaiLO 4 W'.ir Ape < CP V 
AflO'e PlKII lor FOUTRjUNJ. aid rr-oil olh«r goirflinig l, riT| inc l&lrra'a 
:SJ(+j. jf i av* j ita Mr AheI« t il> *nj J*j* Tnai JESW Ii ahiocfd COT Sur#d 13' l^t 
Car^omtl Uandpra and c*n bf '*.C5rlinyr4id br crhip Htngiirril I niotiur> 
•anctdH-'F ii r.j ^ jijraa ndLda « rJiac icitn ie*ic Oh trC" * i i|J'.a'*IO , f 
'.r>alitda*Ifr:Brr'aS4>«urh atVtfalr Hi Slh bH Ql I ho c«lpul aaLa irl'o" -j-g ■ 
and rWtl ComptaW vrilh •WutUzT 

JE8B0 tPBT-tj S59.95 

Parallel/Serial Suffer Card 
For Apple Ii, 11+ and //a* 

Tlvt JEIMOfOiAJHlhlUWriiirtitOtoO^KoliadOhona crnu«|r*tf ™rvSr|f nSpapiJ 
Oi ir IsrmilKjr'i 'Jvnn tia EJ,r*-<tl |u"ip+ri;ati4 4i>pp:*d lh*jEB13 <ti '■ anitP ICint 
JeEBO atv^i Piral* C*tJ MMH) fcr SDiial'ir Ti>*jEBo3 nAKUll Kindirn 
Oirjilfl <nou> i*".i bed cira'lil ItiS Mntl BSJSIi Cflt'ta Oulpkll WlM Inilf 
*flibfajysj r.ai- icc*ii ird bjrV ii^brnMlien ls:«SlifMt«l On^liri IC"» MM' 
ona rj J "i" Httu/urWiflfy Cfi^ tH'.l n>'" mKMCbetll 

JE6S3 [P/5 Bufferl $79.95 






APPLE " Comcatlbla 

S'-i' Half-Holght Disk Drive 

For Apple It, II+ and He' 




1 







qjitl ■ WZAI *i?i AceH Ccnlrc'liri fl r MTiif tafflfnOEW* 



ADD-12 S129.95 



APPLE- 

Compatible 

5V Dltk Drive 

and Controller 

Card for 

Apple II, II+ and He' 

■ i J Jk; lorwmiH MeriBi <- CalD' ^iiicM i \epv 
■' ipr'a Conlr " 

^VirVsV'Mni-fr-U'D.' 

ADD-514 idikC'm) .< $139-95 

JE87S iC;.nl-a:Hr C«rd) $ 49.95 

APPLE '/.o Compatible 
5V<' Half-Height Dlak Drive 

Sttni iptd I4ACO-11 IH4pi ms etniriiipr p+stuttt 

ADD-llc $129.95 



Additional Apple* Compatible Products 

Km (=Aji|>lallarlt+ b = Appl«IH 

APF-1 Cooling Fin wliri sunjo protacUon ■ Kay: (a.b) .....$ 39.95 

KHP4007 Swttotiirtg PowarSupply ■ Kay: (i,b) $ 39.95 

JE81 4 NumarieMu*- Kaypjtd - 1 1 accaaalble function* ■ Kay: (b). ..... $ 49.95 

JES60 1 BK H*M Card (Nola: CPM Varttont 2.1 or airllar) - Kay: (a). ... $ 39.95 

JEfl84 DO-Colunm plo>64K RAM ■ Kay: (b) $ 69.95 

ANION 1 !' Qratn Wof lior win awivoi stand • Kay: (a, b S Ite) $ 99.95 

KB-EA1 Apnlo Ksyljoard and Ca» ■ Kay: (a) S 99.95 

JE520AP *lca Syntdoaltei - Plug-In, Uior Ready ■ Kay: lib) S119.95 

PM1 200A Promatnaua Inttrnal Modam - 2 oarda - Kay: |a,b) S299.95 

PM1200M Promathaut Maclntoan Ext Modam ■ Kay: (Maclntoah) $349.95 



General Application Power Supplies 



Power/Mate Corp. REGULATED POWER SUPPLY 

- Input: l&5-125.'£-0-250VAC fl 47-G3HI 'Una raoutalkHi: 
=0.05^ h Throe mounting aurfeeoa . Ovarvoltago protacUon . UL 
raoognlzad ■ CSA certllled 

rpftHg. Qua»t ao. wn^i wt. 

EMAJ«B 5Ve3A/$VSS.SA 4>,'l.«4-Wx2!fH 2lba. *29JS 
EMA5/6C 5VS6A/6VB5A 5^l^x4'l _ W^^^|■H 4lbl. H8.95 



■\4* 



4-CHANNEL SWITCHING POWEH SUPPLY 

' Mlcroproc&aaor, mlnl-comp(jlftr F terminal, medical .equipment and 
process control applications* Input: 90- laOVAC.jT^OHi 1 Out- 
put: -5VOC A SA, -5VLXJ O 1A; +1ZVDC O tA, -,2VDC 9 1A 
' Una regulatjong: ■ 0.2 ,: b ■ Rlppla: 30mV p-o ■ Load regulation: 
^1*- Overcunani protection ■ M\; SV main oolpul ^(M * Sito; 
SHI it l^i-W x 4-15/1 6TH ■ IMIghl: 1 W lb*. 

FCS-604A $59-95 



DATA BOOKS 



ra|l*?5p 



Ii (VUt,, , 



. 55.35 




Kfta'tk. (1583/14) 114.65 

Appaeweai N#l** rVKai rto>Mi Dfek Shii.li 4 cthar 



p BS 



10022 HWKkt* U>3* Cta Book $«rt [ 1 HS^ S».S5 

W^*! 'IK 11411 pagaui 

Contavri rrto nutran w Ktmooai a TT. GWrSi '^« »M CP*5M aL-.*, 
That, imdti T4M -?4l S « l5 *•« «S Sv^i *■*». am 
UMMhtC ,■ 7iMC ■ E4>s;r .' r*<:l n : -, s«h4 >A>:roCWJS kw-, 
4MS4C , T4C fcrnl-, *"3 Ca*3S LSI ' VLS4 



IBM Accessories 



IBM PC/XT Compatible 
Keyboard 



' I [ I II 111 MU 11 

jj/Mfmsssi- 

I8M-5151 ttw.*>,ttwniHifiin, S1 29.95 

Additional Add-On* Available! 

IBM-Case Computar Caaa $ 59.95 

IBM-KB Keyboard , . . . S 79.95 

IBM -FCC DlaC Controller S 79.95 

IBM-MCC Monochrome Cam $ 99.95 

IBM-MON 1 2" Mo nochromo Mon Ito, .S109.9S 
IBM-ICB Colnr Card wrPrinlar Port .5149.95 

IBM-E384K 3S4K RAM Card SI 99.95 

IBM-MS Mo1herl»ard 5349.95 

I BM-1 0MBK • 0MB H-i Hard Kll 5599.95 

IBM-20MBK 20MH HH Hard Kll 5799.95 

>a O ^ IBM PCXT Equivalent 

C 130 Watt Power Supply 

^■^r*^ " UPGRADE YOUR PCI 

• Input: ■- 1 0V a EOHz - Ouloul: -5V0C S 1 SA. -5VCC a 
O.Sk +1SVDC « 4.2A. -12VCC « 0.5A ■ Plug compatible 
connecto,* h File Into IBM PC ■ Weight: € Iba. 

IBM-PS S99.95 

i< lb i«i DISK DRIVES 

ComfJ* 11 II Ml !■ MM 



n^3>^" 



Docum on Mrton 
taefudod 

RFD480 (RamexSli-OStull.ht.l 

FD55B (laaeoii-oahiii-no. . 

SA45S (Sbuyart5vDShell-ht.) 

TM100-2 (Tamton SvDSiuli-ntl. 



S69.95 
S99.95 
$99.95 

S99.95 



JMR 5 1 /j" DISK DRIVE ENCLOSURES 

Complete with power supply, switch, power co-rd, 
luaeholdlir and connaetors 

DDE-1 FH IF4DUHI 1 Iwil-CI J 1 "" ispWf Ifrvtl . . $ 69.95 

DDE-2HH i.mouwi a ruii-ht i«." c .... 

4nppv dn>aa - wftaq. . . , t a a a S (9,33 

HDDE-1FH m.^.**' wtjii .*■ S199.9S 



General Application Keyboards 



Mitsumi 54-Key 

Unencoded 

Keyboard 



zmm 



* SPST kayswltchea « 20 pin ribbon cable cormftclron 
- Law yrclilD heye ■ Faalures: cursor controls, control, 
caps tloch). functldn, enter and shift toys ■ Color (key- 
capsk grey - WeJght: 1 lb, ■ Pinoul IncL ■ Sin: IS^T-x 
4^-W x »4-H 



KB 54. 



59.95 




74-Key 
ASCII 

Cherry TlX' 
Keyboard " ! 

■ 7-bit parallel ASCII ■ Full Upper Case, Full Lower Caaa 
except!, m, n, ocind p. - Cursor keypad ■ SPSTmacfwinl' 
cat rtcyswitchea ■ 26-pln heatJar connector ■ Color: wbite 

■ SLm: l&T-xS'a"Wx1U f H* SoecEncluded 
KB82D1 psMmwMtit) $14.95 



UV-EPROM ERASER 



^^ 



E^»«s all EPROMb Erawa up Jo a chl[» within 2 1 mlnuhi j [1 chip 
In 1 E min ulosl Mainujr^monslint exposure dtiuincB tA dim Inch 
Special ccndudjva foam liner elimmnMi static cukj-up Built-in 
ntety lock to pfevffnt Uv expouKO. Ccfnccct — only 9,00*1. x 
3 r0"\v x 2 6fl _ H ComnFete with hold.-ig tny Icy a chlpa. 

DE-4 UV-EPPOM Eraser. $74.95 

UVS-1 1EL Replacement Bulb S17.SS 



$20 Minimum Order — U.S. Funds Only 
Shipping: Add 5% plus $1 .50 insurance 



Send stamped, 

self-addressed envelope 

to receive a Quarterly 

Sales Flyer - FREE! 

3/86 



California Residents: Add 6% or 6V'2% Sales Tax 




Spec. Sheets — 30c each 
Prices Subject to Change 

Send $1.00 Postage tor a 
FREE 

1986JAMECO 
CATALOG 



1355 SHOREWAY ROAD, BELMONT, CA 94002 * PHONE ORDERS WELCOME 415-592-8097 Telex: 176043 
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Radio Shaek Part/ Place 

THE BUILDER'S STORE! OVER 1000 COMPONENTS IN STOCK! 




Just a Sample of Our unique Electronics 




(1) DC Hobby Motor. Just right (or model-making, 
solar and robotics experiments, or rainy day fun for 
the kids. Requires 1.5 to 3 VDC. #273-223 . . . 79« 

(2) Gas Discharge Tube. Fast-response transient 
protector for 120 VAC circuits. For use when repeti- 
tive surges are expected. #270-811 2.49 

(3) Replacement Thermal Fuses. Used as a safety 
protector in many AC-operated coffee-makers and 
heating-type appliances. 240 VAC, 10 amps max. 



Breaks Circuit at 


Cat. No 


Each 


139°C 
226°C 


270-1320 
270-1321 


.79 
.79 



(4) IC Test Probe Adapter. Fits over positive test 
lead to prevent accidental pin-to-pin shorting. 
270-335 99« 

(5) Xenon Flash Tube. For replacement or 
projects. 100,000-flash life, With specs. 
#272-1145 2.99 

(6) PC Board-Mount Electret Mike Element, Wide 
20 to 15 kHz response. Requires 2-10 VDC. 
#270-090 99$ 

(7) Two-Tone Piezo Buzzer. Super-loud 100 dB 
output. Use for security, power failure alerters and 
more. Requires 8 to 16 VDC. #273-070 8.95 



We can Replace Almost 
Any IC or semiconductor 

New! 

SPECIAL 

ORDER 

HOTLINE 



Over 200,000 
Substitutions! 



No Minimum Order ■ No Postage Charge 

If the device you need is not part of our regular stock, 
we'll check our new in-store substitution guide and 
special-order a replacement from our warehouse. Your 
order will be sent ASAP to your local Radio Shack store 
and we'll notify you when it arrives. We also offer this 
convenient service on selected tubes, crystals, phono 
cartridges and styli. Come in today for details! 




Speech Synthesis iCs 

Note: ICs are supplied with data and circuit 
examples. All required extra parts are 
available through Radio Shack. 

SP0256-AL2 Speech Synthesis IC. This remarkable 
28-pin MOS LSI device uses a built-in program to 
synthesize natural sounding speech. 

#276-1784 12.95 

CTS256-AL2 Text-to-Speech IC. This 40-pin device 
translates standard ASCII characters into control data 
for the synthesizer above. #276-1786 16.95 



4000-Series CMC 

With Pin-Out 
And Specs 

Low 
As 



990 




Ceramic Disc capacitors 



1 Hi-Q Design 
1 Moistu reproof 



aT 39*pk».«i2 



Type 


Description 


Cat No. 


Each 


4001 


Quad NOR Gate 


276-2-10 1 


.99 


4011 


Quad NAND Gate 


276-241 1 


.99 


4013 


Dual Flip Flop 


276-2413 


1.19 


4017 


Decade Counter 


276-2417 


1.49 


4049 


Hex Buffer 


276-2449 


1.19 


4066 


Quad Switch 


276-2466 


1.19 



pF 


Cal No. 


Pkg. of 2 


4.7 


272-120' 


.39 


47 


272-121' 


.39 


100 


272-123' 


.39 


220 


272-124' 


.49 


470 


272-125' 


m 



pF 


Cat. No. 


Pkg. of 2 


.001 


272-126* 


.49 


0047 


272-130" 


.49 


.01 


272-131 ' 


.59 


047 


272-134' 


.59 


.1 


272-135' 


.59 



' = Rated 500 WVDC 



. Rated 50d WVDC 



Not Your usual LEDS! 



64K Dynamic RAM 




(8) XC-S491 Tri-Color LED. Great for status or polar- 
ity indicator. Glows red on DC, green on reverse DC, 
yellow on AC T-1^i size. #276-035 1.29 

(9) CQX21 Blinking LED. Combines a MOS inte- 
grated circuit driver and a red LED. T-I^j size Can 
drive several LEDs in series. #276-036 ...... 1. 59 



Highest Quality 
Only 
39S 



ffflff* 



compact spst Reed Relays 

"149 Each 



1 I 



4164. Manufacturer's prime memory chip with 
150 ns access. Now's the time to upgrade your 
computer. Why gamble with (and wait for) a mail- 
order bargain? #276-2506 3.95 



Ideal for fast-reaction switching. Pins for PC mounting. 
Contacts: 1 amp at 125 VAC Low-current coils. 



Relay 


Cal. No. 


Each 


5 VDC Coil 
12 VDC Coil 


275-232 
275-233 


1 49 
1.49 



Multitester sale! 



Super Saver! 




Easy-to-Read A'U" 
Mirrored Scale 
Range-Doubler for 
Extra Resolution 

Accuracy, ease of use and famous Micronta- quality 
at an incredible 45% off! Features convenient single- 
knob function selection, 50k ohms-per-voit DC sensi- 
tivity, fuse and overload protection. Measures to 1000 
volts AC and DC, DC current to 1 amps, to 20 megs 
resistance, -20 to +62 dB. 6Wi6X47/bx2" With 
leads, probes, manual. Batteries extra. #22-204 



They Goofed, You Gain! 

SPECIAL PURCHASES! 



Boards for interface Projects 




(10) Prewired TV RF Modulator. Use TV to 
monitor computers, satellite receivers, even build 
a custom datacom system (see 9/85 issue Mod- 
em Electronics, p. 53). #277-1015 4.95 

(11) Computer Keyboard. Very high-quality full- 
stroke matrix-output board with standard 
"QWERTY" layout and total of 75 keys. With 
data, #277-1020 5.95 

(12) 5 VDC DPDT DIP Relay. Subminialure pot- 
ted type fits 16-pin DIP socket. Contacts rated 2 
amps at 120 VAC. #275-244 1 .99 



13 



^V^^V^^vWw^i«***'i"\"-*Af**V-=- 




16 




42 

'■**!> 15 18 HF 



(13) Two- Bus Plug- In Board. 4'fex4* with predrilled DIP pat- 
tern. Fils 44-pin socket H276-152 2.99 

3- Voltage Sou ret Plug- In Board. #276-154 2.99 

(14) Plug-In Board With RS-232 Ports. Fits 44-posilion 
socket, accepts Iwo RS-232 connectors (below). 4*/s6x5*/t«'; 
two buses, predrilled DIP pattern. #276-187 3.99 

(15) Jumbo Two-Bus Plug-In Board. 4'4bx.9 B /ie" Fits 44- 
posilion socket Accepts up 10 24 16-pin DIP sockets with ample 

room for discrete components. #276-190 5.95 

Jumbo One-Bus Plug-in Board. #276-191 5.95 

(16) 44-Posltlon Card-Edge Socket. *276-i551 2.99 

(17) Sub-D 25- Rig hi- Angle Connector, *276-1521 . 3.29 

(18) Wire Terminals. Set of 4. Mount on board, secure two 
wires. Clever stackable design. K276-1388 4(1.99 



Over 1 000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, 
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Muititesters. PC Boards, Plugs, Rectifi- 
ers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and more! 



Radio Shaek 

A DIVISION OF TANDY CORPORATION 

Prices apply ai participating Radio Shack siores end dealers 
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t cfi 



&v 



6- 



W]gpi 



EDGE 
CONNECTORS 

ALLARE1.S6" SPACING. 



SS/44 EDGE CONNECTOR 
RC. style fa .00 eech 

to lor $10,00 
23/44 EOGE CONNECTOR 
solder lug style 12.50 HOI 
3B,'5E EDGE CONNECTOR 
PC style I2.i0.ecn 

ID tar 123.00 
34772 EDGE CONNECTOR 
PC SI fit u.oo etch 

43/11 EOGE CONNECTOR 
PC style 14.50 each 

TRANSISTORS 



« 



C OOUNGF AN ^" 



I ^* Dl men 



2N7Q6 

2N2222A 

PN2222A 

3N3104 

2N3904 

211280', 

MJ29S5 

2N10Si 

PMD1DK40 

TIP 131 

TIP 125 



4 (oiti.oo 

3 tor 11 .00 

4 lor SI .00 
3 for $1.00 
3 (or 11 00 
3 (or 11. 00 

11.50 

11 00 

J 1.00 

754 

754 



. SPECIAL PRICE' 
TRANSISTOR 

PNJ569T0-92 N.P.N. 

piastre transistor 

100 (or 58.00 

1000 (or (6000 

LARGE QUANTITIES 

AVAILABLE 



TRANSFORMERS 



130 von 
primaries 

5.6 volls(:.'750m3 
6 volts ©150 ma. 
12 v.c.1. A 300 ma. 
IS rails 6 550 ma. 
18 volts 6 1 emp 



24 u.c.t. i 

24 w.c.l. I 

25 v.c.1. i 



;■ 300 ma. 
: 400 ma. 

: 15 amps 



13 00 
SI. 35 
52.00 
13.50 
14.50 
52.50 
13.00 
$20.00 



15.00 

WALL 
TRANSFORMERS 




4 VDC e TO mi 

5 VAC 500 ma 



svneesooma. ;;■;; 

(VOCe 750 ma 18 50 

S VDC B 500 mi, (loo 

17.5 VAC A 255 ma. 1300 



34 VAC O250 mi. 
MULTI-VOLTAGE »J 500 me 



3,4Va.e,7'A.»or12VDC J7 50 




Heavy.duty Dlacn 
pnenooc project box with cover and 
screws . 2*1- Jr. 1 vr X 1 Vi : 



FUSES D □ 

SAG (AGO SIZE 
1. IV1, 2. 2W 3.4.5. 6 AMP 
GHA SIZE CC^3 

1.2. 3.4. SAMP «*^=*» 
5 of any ONE amperage 75c 




SOUND 
AND VIDEO MODULATOR 
FOR T.I. COMPUTER 



T.J . # UM1 38 1 -1 . Designed for uh wtth J. I. com- 
potenj. Can be used with video tauten. Huili-m 
AyS iwitcfi. Channel 3 or A selection sw.Ech 
Ofnei-aic Dn -3 vdc HooK-up diagram included. 

310.00 EACH 



SPECIALS OF THE 
MONTH 

ALL Yt WATT RESISTORS 

1000 pes of one value $7. 50 

ALL Vi WATT RESISTORS 

1000 PCS el one value $3.50 

1 AMP 50 VOLT DIODES 

rh4001 TAPE AND REEL 
100 for $4.50 
1000 (or $30.00 

D STYLE CONNECTORS 

OB 25 PLUS 10 for $11,00 

100 for 1100 00 

0025 SOCKe 10 for $12.50 
100 for $110.00 

SOLDER TAIL I.C. 
SOCKETS 

34 PIN 10 for $2.50 

100 for $22.00 

1000 for $200.00 



CASSETTE MIKE 

-^- f —n:e- 



Dynamic cassette mitre with 
3.5mm pi u£ and cm/oft switch 
$1.50 EACH 10 FOR $13.50 

TWIST-LOCK 
CONNECTOR 



^=31® 



5amea$5w-ecr>craf| *12CL5M 

$ Conductor In-fine plug arpdctiAssIa 
mount jack. Twist-lock style. 
*2.50/ser 




Elri$#99XMie2low 
none fan Measure*; 

J-* square x i deep 
2lcfm.23do,1700rprf. 
SPECIAL PRICE . ..f12.$0MCh 



8 RA. SPEAKER 



CT.S MoofliSB3G79 

3 ohm 5 coil 

3 Ooi tanee magnet 

Typical' response range 

i00 10.0 CD h.T 
Power r ;\\ tnq 1 5 w .-> | [ ■;, ma > 
Drilled lcnno4jntlii">e 
m ■ ten ing transformers 



CASE OF 
* SPEAKERS 

S32.fj0 



LINE CORDS 
TWO WIRE 

S 1 1S« SPT-I list siorii.oo 

s ia«sPT-2Hn 

6 IB.'2EJTrounn 11.25 eech 

THREE WIRE 

6 IBM flat $1.50 each 

»'ia/3nuM tz.oo »ecn 
8 1673 round t4.00eacn 



COMPUTER 

GRADE 
CAPACITORS 

2,000 mid. 200 VDC 
1sa-DIA.x5-nrGH 

3,600 mfd. 40 VOC 

T'i ('■ A x 314- HIGH 
6,400 mfrj.60 VDC 
14*" OIA. X4WHIQH 

9,700 mfd. 50 VDC 

>1i" DIA.x4v> L HIGH 

31,000 mfd. 15 VDC 
1WDIA. 14- HIGH 
72,000 mfd. 15 VDC 
2'DIA x 44i' HIGH 

185,000 mfd. 6 VDC 

2V^-DIA.X4V3-HIGH 



Tl SWITCHING POWER SUPPLY 

ComfjflCi, walk result, ted switching power supply 
ttesigrwd to power "fex&s Insirumen.s computsf 
equipment. 

INPUT: 1<-25vftC@1flmp 

OUTPUT -12vdc@350ma 
I 5 vdrj (&' 1 2 arr.p 

— 5 wfc @ 200 ma 
SIZE **- xiw x l^' hkon W.00 each 




13.8 VDC REGULATED POWER SUPPLY 



These are sold state lolly regulated t3 a vrjc 
power 5 L,ppl le 5, Bo 1 h (ea ture H?D% solid Hate 
construction, luse prolaoiiOn andL E D power 
irHiiCaior. U.L listed. 

HB.HUach 




2 amp cons ia nl. 4 amp turg* 

3 amp cans t ■ n ( . 5 amp tinrgt 



i2B.O0, lch 



D.C. CONVERTER 




Designed to provide a steady s 
vrjc w 24 G ma Prom e battery 
supply ol 3.S to 6 25 volts 

Sl.jS-Oaich 



7 CONDUCTOR 
RIBBQNCABLE 

)■■■■*■ 




Spectre, stnp red marker strip. 
2a ga. stranded wire. 

JS.00 per 100 roll 




RELAYS 

10 AMP SOLID STATE 

CONTROL: 3 -32 Kit ffc > W\ 
LOAD; 140 ik 10 amp I, Vi-w^J, 
SI2E:21>-.»'>?t- 



2K 10 TURN 

MULTI.TURN POT 

SPECTHOL 
• MOO 534-7161 

15.00 EACH 




Slar#SMB-06l 

e»dt: 

TTLcompalibte. 
si.no teen 
10 for 19.00 



± 12 Vdc or 24Vdc POWER SUPPLY 



DELTR0N MODEL QD12/15-1.7 

Dual plus and minus 12Vde open 
Iraroe power supply. Cen be used as 
24Vdc@ I Samp. INPDT; eillrer 

ll5Vjc«230Vie 

Fully regulated cumputer grade supply 



JlJ.SOeech lOfor J110.00 




•SPECIAL PRICE' 
DUALL.E.D. DISPLAYS 



Tf' Tniin 

S60 hign, 7 segment L.E.D. read- 
outs. Mourn in 24 pin DIP 
sockets . 

MAH-664D orange. CO 75c each 
F(VD-514o red.ee TSe.aerr 

EL.527red,c.e. 754eech 



$9.50 EACH 10 FOR MO. 00 

ULTRA-MINIATURE 

5 VDC RELAY 

Fuirtsu * 

FBH211NED005M2O 
High sensrtivrty 
COIL: 120orims 
CONTACTS: lamp 
Mourns in 1 4 pin DIP socket 
SI J5 each 10 lor 110.C-0 

MINIATURE 

6 VDC RELAY 

Arofridil *RSD'&V 

Super SrnaN 
S.PD.T. relay 
GOId colbalt 
contacts raiao 

lamp @ 30 vtfe. HigWy sansitive, 
TTL dimcl *lve possiCrfa. 120 onm 
ochI 

Operate from 4.3 - 6 vdc. 
COH; ISOoTims 11.50 MCh 

l*/»x B r"»"i(7w 10tortia.Su 

13 VDC RELAY 

CONTACTS: S-RN.C 

10 amp @ ISO vac 

Energize cai [o 

opflnconiaci 

COIL 13vcrc6S0ohrnbs 

SPECIAL PRICe 5 1.0D each 

4PDTREUY 

14 pin KH style,, 
3 amp eoriiaeta . 
USED but JuHy 
lesled . H.7D each 
So*ci[y cent voitaoe desired 
Either w vdc or ^20 vac 
LARGE QUANTITIES AVAfLAOLE 

SOCKETS FOR KH RELAY 
75«Mch 

RECHARGEABLE 
NI-CAD BAnERIES 



3Vz" SPEAKER 

BohfTi 
rmpedarca-, 
Fultrenge 
| speaker, 

' So^mayriffl 

<" diaojoriai 
ry rnouriung centers, 

52.50 PiCh 10 lor S 20 .0Q 

SPRING LEVER 
TERMINALS 




Twocolo 

cofJed 

[*rm.inali on a L fft f^k 
siurdy?^K | M^m 
3** oakaliie 
plate. 

Qraai Tor speaker encioa yF es or 
power supplies 
75< EACH 10 fw ^6,00 



CASSETTE 

MECHANISM 




Hew. Stereo cas&etle meefianisin 
indudesirijcordJpiay&aEik and 
erase fteaos. 2-12VDC motors 
dnvt Del, i , pulleys . 3-1 2VDC 
solenoids, pircriwineels anrj other 
mecnanical parts These par is 
used on olner current model 
drcfcs. would cosi several times 
dim sen n^ pnee if purctiased 
seoaraieiir Bmio: your own audio 
or data recorder or i^se for spare 
parts 51* K&k X3'i 

S7 SO EACH 2FOR(1?SO 



MINIATURE TOGGLE SWITCHES 

ALL ARE RATED 5 AMPS @ 125 VAC 




AAA SIZE l25VbOOmANJl.S5 
AA SIZE 1.25V SOOmAH S1.&5 

AA with solder lab $2 00 

C SSZE I.2\M2QOmAH J3.S0 
SIZE 1.2V J20DmAH S3. 50 

UNIVERSAL CHARGER 



Will charge 4.M.C. O. or AAA 
nr-car)s or r>ne 9 volt ni-cac" at 
one lime... 
$11.00 per charger 



lCOfnrSaorjO 



STANDARD JUMBO 
DIFFUSED T1Vj 

RED 10 lor I1.JO 

100 tor ft 3,00 

GREEN lOloriroO 
100 lor 1 1 7 '3D 

TELLOW IDterW.OO 
100 lor II 7.00 

rl FLASHER LED 

5 vo^l operation 
rofl|umooT 114 a* 

= =•- 11.00 each i, 

BI-POLAR U 
Jumbo T 1*4 srze 

: tor 11.70 [ I 

LED HOLDERS _ „ 
Two pvee holder ^^ rh 

Inrjomuo LED 

10 lor 65 1 lorjlorSS.00 

CLEAR CLIPLITE 
LED HOLDER 

Make LED a fancy 
irxJicaiOf. CKar. 
■llarjl.00 



I 



LOS ANGELES. CA SIOPtE 
SOS S Vermont Ave 
M.1 300 ROOD 

VAN NUYS, CA STORE 
622S Sppulv«d,i Bivd 
8 IS 99M80(V 



MAIL QHDEH5 TO 

PO BOX SO 4 06 

Los Angplps. Cft 90006 

TW* S10I010163 ALL ELECTRONIC 
EASVLINK MB* 62887748 



F 3 " 



D.RS.T. LIGHTED 
ROCKER SWITCH 



ft 



TOLL FREE OBBERSONLT QUANTITIES LIMITED 

1 800 816 5«2 MINIIV1UMORDEH 510 00 

(OfiOEHONLYI USA S3 00 SHIPPING 

UN CALIFORNIA .1 -800 JSD 66661 FOREIGNOROEHS 
ALASKA, HAWAII INCLUDING SUFFICIENT 



OP INFORMATION 
(5131380 6000 



SHIPPING 
CALIF RES ADD 6' 



HSvacHghiedrockof ^\ 

srnprnounisin 
H:" n IVi" hole 
Orange lens 15 amp 

CdntKl 

hja 

MINI-PUSHBUTTON 

S.PS T. it c inert] nr y 
fhChfrnilljrfjperi 

\t"bu3fiiryj. 
Rati buii; on 
3 5e *icfi 
10 tor 13. DO 



SNAP ACTION 
SWITCH 



Cherry elect, t E-21. N.O. « H.C. 
O.lAcoolaets. Sol table For alarms 
ano nrher low enerrjy circuits 
IV tertr. 

4HEACH 10 FOB J4.S0 

ROTARY ACTION 
MICRO 

OMB0N rrC-5a3-C41 
Clockwise action micro ^wr.^ 
oserj in coin operated Q ^ ' 
mEchimsmsand low torque 
operations. 

8ATED:5amps@ 125 Vac 
tl.JSeech lOfwJll.OO 

LARGE QUANTITIES AVAILABLE 




CIRCLE 107 OIM FREE INFORMATION CARD 



> 

o 

X 

-J. 

to 

a 



109 



BUILD A COMPLETE XT SYSTEM— $698 



STATIC RBMS 



2101 


256x4 


[45 Out! 


1.95 


5101 


2S6«4 


(450 ns] (CM OS) 


3.95 


2102L-4 


1024x1 


|450ni)ILP] 


.99 


Z102L-2 


1024x1 


|250na)(LP) 


1.45 


2112 


256x4 


(450na) 


2.59 


211* 


1024x4 


(450ne) 


.99 


2114L-4 


1024x4 


[450ns|(LP| 


1.09 


2114L-2 


1024x4 


(200 ns) (LP) 


1.49 


2114L-15 


1024x4 


(150ns) (LP) 


1.35 


TMS4044-4 


4096x1 


(450ns] 


1.96 


TMNK01S.150 


2048i8 


4150ns} 


1.49 


TMM201E-100 


2048.8 


1100ml 


1-95 


H M6 11 6-4 


2048x8 


(200nt)(CMOS) 


1.39 


HMGI I GO 


204SxB 


(150ns|(CMOS) 


1.49 


HMG115LP-.1 


2046x8 


[200ns|{CMQSHLP] 


1.49 


HMG11GLP-3 


2048x8 


(150ns) [CMOS |(U>) 


1,59 


HMGIIGLP-Z 


2048x8 


(120ru)(CMOS|(LP) 


2.95 


HM6264P15 


81 92x8 


(1S0ns][CMOS) 


3.89 


KM6264LP-1S 


8192x8 


(1S0ns]|CMOS][LPI 


3.95 


HM6264LP-12 


8192x3 


(120na)ICMO5)ILP) 


4.49 


I P I rv.-j pcwir 








DYNAMIC RAMS 




4116-250 


16984x1 


(250 ns) 


49 


4116-200 


16184x1 


|200ns) 


.89 


4118-150 


16384x1 


11 50m) 


.89 


4116-120 


16384x1 


1120m) 


1.49 


MK4332 


32768x1 


(200m) 


6.95 


4164-200 


65536x1 


(Z0Ons)(5V) 


.95 


4164-150 


65536x1 


{1 B0ns)(5V) 


.99 


4164-120 


55536x1 


11 20ne|(5VI 


1,95 


MCM5665 


63536x1 


RDOnsllSVI 


1.95 


TNIS4164 


65536x1 


[150ns.|(EVI 


1 95 



• •••HI8H-TECH**** 
HECV20 UPD70108 $14« 

REPLACES BOBB TO SPEED UP IBM PC 1 D- « 

* HIGH-SPEED ADDRESS CALCULATION 
IN HARDWARE 

* PIN COMPATIBLE WITH BOBB 

* SUPERSET OF 8086/8088 INSTRUCTION 
SET 

* LOW POWER CMOS 

8 MHZ V20 UPD7Q 108-8 $24.95 
8 MHZ V30 UPD70116-B $26,95 

• •••SP0TLI6HT**** 



ORDER TOLL FREE 



::TiTiWiTifliTiTiIi 





EPRDMS 




2708 


1024x8 


(4S0ns) 


3.95 


2716 6 


2049x8 


(650ns) 


2.29 


2716 


2046x8 


(450ns) (SV| 


;: ::■:■ 


2716-1 


2048x8 


( 350ns) |5V) 


2.79 


TMS2532 


4096x8 


(450m)|SV) 


3.95 


2732 


4098x8 


(450ns](5V] 


2.45 


2732A 


4096x8 


(Z50ns)|SV)(21VPGM] 


2.75 


2732A-2 


4096x8 


(200ns)|5V)(21VPGrVI] 


3.95 


27C64 


8192x8 


(250n>)(5V)ICMOSI 


5.95 


2764 


8192x8 


<450ni)(5V) 


2.45 


2764-250 


8132x8 


1250m)(5V) 


2.85 


2764-200 


6192x8 


I200m)(5VI 


3 49 


TMSZGG4 


6192x8 


(4S0n»H5V| 


8,95 


MCM687GG 


8192x8 


(350niH5V|(Z4 PIN) 


17.95 


27126 


16384x8 


(250HJH5V) 


2.79 


27C256 


32768x8 


(2S0ns) [5V|(CMOS] 


1295 


272S6 


32768x8 


(250m) [5V| 


7.49 


1 5V'Single 


5 Volt Supply 


21V PGM Program at 21 


Volts 



El corporation EPMM ERASERS 



4164HEFAESH 65536*1 

i :.::;.■• II G 16334x4 

41128-150 131Q72K1 

41256-200 262144x1 

41356-150 262144x1 

5V= Single 5 Volt Supply 



(150n*)!5V)[REFR£SH) 2 95 
[150ns){&V) 4.95 

(iSOni I| I,''.' I s.ss 

(200n*)[SV) 2.35 

= i-:an-.ii!.vi 2.9S 

ntl'^LSIt FV, I Rfrlra** 



8000 


S035 


1.49 


8039 


1.95 


8060 


2.95 


8085 


2,49 


8087-2 


133 35 


8087 


103 00 


SOBS 


6.95 


6088-2 


9.95 


81 SS 


2.49 


8155-2 


3.9E 


8748 


7.95 


8755 


19.95 


80285 


129.9S 


L 80287 


185.00 J 



8200 




8203 


29.95 


8205 


3.29 


8212 


1.49 


8216 


1-49 


8224 


2.25 


8237 


4.95 


8237-5 


5.49 


8250 


6.35 


82S1 


1.89 


8251 A 


1.39 


8253 


1.89 


8253-5 


1.95 


8255 


1.69 


82SS-S 


1.89 


82S9 


1.95 


8253-5 


2.29 


8272 


4.95 


8279 


2.49 


8279-5 


2.95 


8282 


3.95 


8284 


2.95 


8286 


3.95 


8288 


4.95 



r 8500 


I 


1.0 MHZ 


6502 


2.79 


! 65C02iCMO5l 12.95 I 


6507 


9.95 


6520 


1.95 


652Z 


4.95 


8526 


26.95 


8532 


6.95 


8545 


6.95 


6551 


5.95 


6551 


19.96 


6581 


34.95 


2.0 MHZ 


6502A 


2.95 


6520A 


2.95 


6522A 


5.95 


E532A 


11,95 


6545A 


7.95 


65S1A 


6.95 


3.0 MHZ 


LsS02B 


6.95 J 



CRT 

CONTROLLERS 



6645 
68B45 
6847 

HD46505SP 
MCI 372 
627S 
7220 
CHT5027 
CRT5037 
, TMS9916A 



4.9S 
8.95 
11.85 
6.95 
2.95 
26.95 
19.95 
12.35 
9.9S 
19.95 . 



6800 

1.0 MHZ 



Z-80 



8800 

6802 

5803 

5809 

6809E 

8810 

6820 

6821 

6840 

6843 

8844 

6845 

6847 

6850 

5863 



DISK 




CONTROLLERS 


1771 


4.95 


1791 


9,95 


1793 


9.35 


1795 


12.85 


1797 


12.95 


2791 


19.95 


2793 


19.95 


2797 


29.95 


8843 


19.95 


8272 


4.95 


UPD765 


4.95 


MB8B76 


12.95 


miaf.n 


12.95 


1891 


6.9E 


,2143 


6.98 J 



BIT RATE I 
GENERATORS | 


MC 14411 

BR1941 

4702 

COM8116 

MM5307 


9.96 
4.95 
9.9S 
8.95 
4.95 j 



I ZSO-CRJ 2 5 MH; 1,69 


4.0 MHZ 


1 ZBOA-CPU 


1.73 


1 Z80A-CTC 


1.89 


1 ZSOA-OART 


5 95 


1 Z80ADIWA 


5.95 


1 ZSOA-PIO 


1.69 


1 ZSOASIO'O 


S.9S 


1 ZBOA-SIO/1 


S.9S 


1 Z80ASIO/2 


S.9S 


6.0 MHZ 


1 ZSOB -CPU 


3.75 


1 280B CTC 


4.25 


1 Z80B PIO 


4.25 


1 2808-DART 


14.95 


1 i«B SIO 


12.95 


1 Z80B-SIO/2 


12 95 


1 Z8671 21 LOG 


19.95 



2.0 MHZ 



68800 

&IHHI2 

66809 E 

68B09 

68B21 

68B45 

68B50 

69B54 



CLOCK 
CIRCUITS 

MM 5369 1.95 

MM 5369 EST 1.95 
MM58167 12.95 
MM58174 11.35 
i MSM5832 2.35 , 



DARTS 



AYS 1013 


3.95 


AY3-1015 


4,35 


TR1602 


395 


2651 


4.95 


IM6402 


6 95 


IM6403 


9.95 


INS 3250 


6.95 



r CRYSTALS ' 


32.768 KHz 


.95 


I.BMHi . 


2.95 


1.8432 


2.95 


2.0 


1.95 


Z.097152 


1.95 


2.4576 


1.95 


3.2768 


1.95 


3.579545 


1,95 


4.0 


1.95 


4.032 


1.9S 


5.0 


1.95 


5.0688 


1.95 


6.0 


1.95 


6-144 


1.95 


G.5S3G 


1.95 


S.O 


1.95 


10,0 


1,95 


10.738535 


1.95 


12.0 


1.95 


| 14.31818 


1.95 


15.0 


1.95 


16.0 


1.95 


17.430 


1.95 


18 


1.95 


16.432 


1.95 


20.0 


1.95 


22.1184 


1.95 


24.0 


1.95 


3Z.0 


1.96 


CRYSTAL 


OSCILLATORS 


l.OMHx 


5.95 


1.8432 


5.95 


2.0 


5.95 


2,4576 


5.95 


2.6 


4.95 


4.0 


4.95 


5.0G88 


4.95 


6.0 


4.95 


6.144 


4.9S 


8.0 


4.95 


10.0 


4.35 


12.0 


4.95 


12.480 


4.95 


15.0 


4.95 


16.0 


4,35 


18.432 


4.35 


20.0 


4.95 


I 24.0 


4.95 



SOUND CHIPS 



76477 
76483 
SSI-Z53 
AY9-8910 
AV3-S912 
L SP1000 



3.35 
8.95 
39.95 
12.95 
12.95 
39.00 , 



MISC 




TM599531 


9.95 


TM 599532 


19.95 


ULNZ003 


.79 


3242 


7.95 


3341 


4.35 


MC3470 


1.95 


MC3480 


8.95 


MC34S7 


2.95 


11C90 


13.98 


2513-001 UP 


6.95 


AVS 2376 


11.95 


I AY5-380OPBO 11.95 



FUUU 

iZ/9(CA) 


V- J^-L-^ 




Modtrl 


TErnar 


Capacity 

Chip 


Intensity 
(uW/Cnrr 1 ) 


Unit 

Price 


i 


3 




PE-14 


NO 


3 


8.000 


SB3.00 


MS 


PE14T 


VES 


9 


6,000 


5119.00 


1 


PE-24T 


YES 


12 


9, BOO 


0175.00 




74LS0 




HIBH SPEED CMOS 




74LS00 


.IE 


74LS165 .65 


A now family of high spead CMOS logic featuring 


74LS01 


-18 


74LS166 -95 


ihn spood 


Ol IOW OOWft 


Schonky (8ns tvpiati gate 


74LS02 


.17 


74 LSI 69 .95 


[KOpagalion delav). comtanad with tho advanlagas of 


74L.S03 


.18 


74LS173 .49 


CMOS- vary low pawar 


consumption, superior noise 


74LS04 


.16 


74LS174 .39 


immonity. 


a r--J improved output drrve. 




74LS05 
74L50S 


.18 
.18 


74LS175 .39 
74LS191 .49 




74HG00 




74LS09 


.18 


74LS192 .69 


74HC] Oparato at CMOS logic levels and are ideal 


74 LSI 


.16 


74LS193 .69 


for now. all. CMOS designs. 




74L51 1 


.22 


74LS194 .69 


74HCO0 


M» 


74HC148 


1.19 


74LS12 


.22 


74LS195 .69 


74HC02 


.59 


74HC1S1 


.89 


74LS13 


.26 


74LS19E .59 


74HC04 


.59 


74HC154 


2.49 


74 LSI 4 


.39 


74LS197 .59 


71HC08 


-59 


74HC1 57 


.99 


74LS15 


.26 


74LS221 .59 


74HC10 


.59 


74HC1 58 


.95 


74LS20 


.17 


74LS240 .69 


74HC14 


.79 


74HC163 


1.15 


74LS21 


.22 


74LS241 .69 


74HC20 


.63 


74HC175 


.99 


74LS22 


.22 


74LS242 .69 


74HC27 


.59 


74HC240 


1.89 


74LS27 


.23 


74LS243 .69 


74HC30 


.59 


74HC244 


1.89 


74LS28 


.26 


74LS244 .69 


74HC32 


•9 


71HC245 


1.89 


74LS30 


.17 


74LS245 ,79 


74HC51 


.59 


74HC2S7 


.85 


74LS32 


.18 


74LS2S1 .49 


74HC74 


.7B 


74HC2S9 


1.39 


74LS33 


.28 


74LS253 .49 


74HC85 


1.3E 


74HC273 


1.39 


74LS37 


.26 


74LS25S 1.79 


74HC86 


.89 


74HC298 


4.99 


74LS36 


.26 


74LS257 .33 


74HC93 


1.19 


74HC968 


.99 


74LS42 


.39 


74LS258 .45 


74HC107 


.79 


74HC373 


2.29 


74L547 


.59 


74LS259 1.29 


74HC109 


,79 


74HC374 


2.29 


74tS48 


.69 


74LS260 ,49 


74HC112 


,79 


74HC390 


1-39 


74LSG1 


.17 


74LS268 .33 


74HC1Z5 


1 19 


74HC393 


1.39 


74LS73 


.29 


74LS273 -78 


74HC132 


1.19 


74HC4017 


1.99 


74LS74 


.24 


74LS279 .39 


74HC133 


.69 


74HC4020 


1.39 


74LS75 


.29 


74LS2B0 1.98 


74HC138 


.39 


74HC4043 


.89 


74LS76 


.29 


74LS2S3 .53 


74HC133 


.99 


74HC4050 


.88 


74L583 


.49 


74LS290 .88 










74L5B5 
74LS85 


.49 
.22 


74LS293 .89 
74LS299 1.49 




74HC 




74LS90 


.39 


74LS322 3.95 


74HCT: 


Direct, drop 


In roplaoemenls for 


LS TTL 


74LS92 


.49 


74LS323 2.43 


and can be inter mixed with 74LS in (he tame ctrcutt. 


74L593 


.39 


74LS364 1.95 


74HCT00 


.69 


74HCT166 


3.05 


74LS95 


.49 


74LS365 .39 


74HCT02 


-69 


74HCT174 


1.09 


74LS107 


.34 


74LS367 .39 


74HCT04 


.69 


74HCT193 


1.39 


74LS109 


.38 


74LS368 .39 


74HCT08 


63 


74HCT134 


1.19 


74LS112 


.29 


74LS373 .79 


74HCT10 


.63 


74HCT240 


2.19 


74LS122 


AS 


74LS374 .79 


74HCT1 1 


.69 


74HCT241 


2.19 


74LS123 


.49 


74LS375 .95 


74HCT27 


-69 


74HCT244 


2,19 


74LS124 


2.75 


74LS377 .79 


74HCT30 


.69 


74HCT245 


2.19 


74LS125 


.39 


74LS37S 1.18 


74HCT32 


.79 


74HCT2E7 


.98 


74LS125 


.39 


74LS390 1.19 


74HCT74 


.SS 


74HCT268 


1.69 


74LS132 


.39 


74LS393 79 


74HCT75 


,9S 


74HCT273 


2.09 


74LS133 


.49 


74LS541 1.49 


74HCT13B 1.15 


74HCT367 


1.03 


74 LSI 36 


.33 


74LS624 1.95 


74HCT139 1.15 


74HCT373 


2.49 


74LS138 


.33 


74L3640 .99 


74HCT1S4 2.99 


74HCT374 


2.49 


74LS139 


.39 


74LS645 .99 


74HCT157 .99 


74HCT383 


1.59 


74LS145 


.99 


74LS669 1,29 


74HCT1E8 .93 


74HCT4017 


2,19 


74LS147 


.99 


74LS670 .89 


74HCT161 1-Z9 


74MCT4040 


1.59 


74LS14S 
74LS151 


.99 
.39 


74LS682 3.20 
74LS683 3.20 


74HCT164 1.39 


74HCT4060 


1.49 


74LS153 


.39 


74LS6S4 3!20 1 










74LS154 
74LS1SS 


1.49 
.69 


74LS688 2. 40 1 
74LS7B3 22 35 1 




7,iFnn 




74LS156 


.49 


81LS95 1.49 1 










74LS157 


.35 


31LSSG 1.49 1 


7.1F00 


.69 74F74 .79 74F2B1 1.S9 


74LS1S8 


.29 


81LS97 1.49 1 


I 74F0Z 


.69 74F86 .39 74FZ53 1 .69 


74LS1E0 


.29 


S1LS98 1.49 1 


74F04 


.79 74F138 1.69 74F257 1.69 


74LS161 


.39 


25LS2521 2.80 I 


74F08 


.69 74F139 1.59 74F280 1.79 


74LS162 


,49 


25LS2569 2.80 1 


74F10 


.G9 74 F 1571.69 74F283 3.95 


74LS1 53 


.39 


26LS31 1.95 I 


1 74F32 


.69 74F240 3.29 74F373 4.23 


74LS1S4 


.49 


26LS32 1.95 J 


I 74F64 


.89 74F244 3.23 74F374 4.29 



VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 



JDR Microdevices 

1224 S. Bascom Avenue, San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 

FAX (408) 275-8415 • Telex 171-110 



HOURS: M-W-F. 9-5 TU-TH, 9-9 SAT, 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order S10.0O For shipping end handling Include 52.50 lor UPS 
Ground end 53.50 lor UPS Air. Orders over 1 lb- and loreign orders may require 
additional shipping charges - please contact our sales department lor the amount CA 
residents must include epptlca-bte sales tan. Ail meichandise Is wairanled for 90 days 

unless otherwise staled Prices are sublet 1 r ° change without notice We are not 
responsible lor typographical errors. We reserve Ine right to limit quantities and to 
soDstllule manulBclumr, All merchandise subject Id prior sale. 



©COPYRIGHT 1985 JDR MICRODEVICES. INC 
THE JDR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES JDR INSTRUMENTS AND JDB MICRODEVICE5 ARE TRADEMARKS OF JDR MICRODEVICES 
IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES APPLE IS A TRADEMARK OF APPLE COMPUTER 



CfRCLE 113 ON FREE INFORMATION CARD 



PARTIAL LISTING ONLY — CALL FOR A FREE CATALOG 





CMOS 






7400/9000 




4001 


.19 


14419 


4.95 


7400 


.19 


74147 


Z.49 


4011 


.19 


14433 


14.95 


7402 


.19 


74140 


1.20 


40)2 


.25 


■■.503 


.49 


7404 


.19 


74150 


1.35 


4013 


.35 


4511 


.69 


7408 


.29 


74151 


.55 


4015 


.29 


4516 


.79 


7407 


.29 


74153 


.55 


4018 


.29 


451 8 


.85 


7408 


.24 


74154 


1.49 


4017 


.49 


4522 


.79 


7410 


.19 


74135 


.75 


4018 


.59 


45 26 


.79 


7411 


.25 


74157 


.56 


4020 


.59 


45Z7 


1.95 


7414 


.49 


74159 


1.65 


4021 


.69 


4528 


.79 


7416 


.25 


74161 


.89 


4024 


.49 


4529 


2.95 


7417 


.25 


74163 


.69 


4025 


.25 


4532 


1.95 


7420 


.19 


74184 


.as 


40Z7 


.39 


45 38 


.95 


7423 


at 


74165 


.95 


40ZB 


.55 


4541 


1 29 


7430 


.19 


74166 


1.00 


4035 


.69 


4553 


5.79 


7432 


.29 


74175 


.99 


4040 


.59 


4585 


.75 


7438 


-29 


74177 


.75 


4041 


.75 


4702 


12 95 


7442 


-49 


74179 


1.15 


4042 


.59 


74C00 


.29 


7445 


-69 


74181 


2.25 


404] 


.95 


74C14 


.59 


7447 


.99 


74192 


,75 


4044 


,69 


74C74 


.59 


7470 


.35 


74184 


2.00 


4045 


1.98 


74C83 


1.95 


7473 


M 


74191 


1.15 


4045 


.69 


74C85 


1.49 


7474 


-33 


74192 


.79 


4047 


.69 


74C95 


.99 


7475 


.46 


74194 


.35 


4049 


-29 


74C150 


5.75 


7478 


,35 


74196 


,79 


4050 


.29 


74C151 


2.25 


7483 


.50 


74197 


.75 


4051 


.69 


74C161 


.99 


7485 


.59 


74199 


1.35 


4052 


.69 


74C163 


.99 


7488 


.35 


74221 


1.35 


4053 


.69 


74C1S4 


1.39 


7489 


2.15 


74248 


1.35 


4056 


2.19 


74C192 


1.49 


7490 


.39 


74247 


1.25 


4060 


.69 


74C193 


1.49 


7492 


.50 


74248 


1.85 


4066 


.29 


74C221 


1.75 


7493 


.35 


74249 


1.95 


4069 


.19 


74C240 


1.99 


7495 


.55 


74251 


.75 


4076 


.59 


74C244 


1.39 


7497 


2.75 


7428S 


1.35 


4077 


.29 


74C374 


1,99 


74100 


2.29 


74273 


1.95 


40S1 


.22 


74C905 10.95 


74121 


.29 


74279 


3.11 


4035 


.79 


74C91 1 


9.95 


74123 


.49 


74307 


.05 


40S6 


.69 


74C917 


9.95 


74125 


.45 


7436S 


66 


4093 


.49 


74C922 


4.49 


74141 


.55 


9365 


3.95 


4094 


3.49 


74C923 


4.95 


74143 


5,95 


9602 


1.50 


14411 


9.95 


74C926 


7.95 


74144 


2.95 


9627 


2,95 


L 14412 


6.95 


BOC97 


.95 


74145 


.60 


96S02 


1.95 





74S00 




74S00 


.29 


745103 


1.29 


74502 


.29 


74S168 


3.95 


745:03 


.29 


745174 


.79 


74904 


am 


74S175 


.79 


74S0S 


-29 


745188 


1.95 


74503 


.35 


74S1S9 


1.95 


74S10 


.29 


74S195 


1.49 


74315 


.36 


749198 


1.49 


74530 


.29 


74S197 


1.49 


74S32 


.35 


745226 


3.99 


74 537 


.69 


745240 


1.49 


74S38 


.69 


745241 


1.49 


74574 


.49 


745244 


1.49 


74585 


.95 


74S257 


-79 


74580 


.35 


745253 


-79 


74S112 


.50 


T452S8 


.95 


74S124 


2.75 


74S280 


1.95 


74S13S 


.79 


74 5287 


1.69 


745140 


.55 


745288 


1.69 


74S1E1 


.79 


745299 


2.95 


745153 


,79 


743373 


1.69 


745157 


.79 


745374 


1.69 


745159 


.95 


745471 


4.95 


74S161 


1.29 


74S571 


2.95 J 



DATA AGO INTERFACE 



ADC0800 15.55 
ADC0S04 3,49 
ADC0B09 4.49 
AOC0816 14.95 
AOC0S17 9.95 
ADC0S31 9.95 
DACOSOO 4.49 
DAC0806 1.95 
DAC0808 2.95 
DAC1020 3.25 
DAC1022 595 
I MC1408LS 2.95 



8T29 
8T28 
BT95 
8T96 
5T97 
9T98 
DM8131 

nn«50.i 

DSS933 
DS8335 
DSSS36 
DSSS37 



[ EDGECARD CONNECTORS 


100 PIN 


ST 


9-100 


.125 


3.95 


10C 


PIN 


WW 


5-100 


.125 


4.95 


62 


PIN 


ST 


IBM PC 


.100 


1.95 


m 


PIN 


Ml 


APPLE 


.100 


Z.95 


44 


PIN 


ST 


STD 


.156 


1.95 


I 44 


PIN WW 


STD 


.156 


4.95 



36 PIN CENTRONICS 

■u 

IDCEN36 RIBBON CABLE 6.35 

CEN36 SOI BE H CUP 4.95 

CE N 36 PC RT ANGLE PC MOUNT 4.95 

FEM1LE 

. IDCEN36- F RIBBON CABLE 7.95 . 



INTERSIL 


itlLVlOG. 


9-95 


ICL7107 


1L' Din 


1CL7660 


2.95 


ICJ.S03A 


4,35 


ICM7307A 


5.95 


ICM720S 


15.95 J 



VOLTIOE 

REGULATORS 

TO-220 CASE 

7805T .49 7905T .59 

7S05T .49 790ST .59 

781 2T .49 791 2T .59 

781 ST .49 791 ST .59 

TO 3 CASE 
7S05K 1.39 7905K 1.49 
7D12K 1.39 791 2 K 1.43 

TO-92 CASE 
78L06 .49 79L05 .69 
78L12 .49 79L1Z .69 

OTHER VOLTAGE REGS 
LM323K6V3A TO 3 4.79 
UJ33SKA4.5A TO 3 3,95 
7SH05K 5V 5A TO 3 7.99 
7SM12K1ZV5A TO 3 8.95 
I 78P05K 5V 10A TO 3 14.95 



IC SOCKETS 



8 PIN ST .13 

14 PIN ST .15 

15 PIN ST .17 
18 PIN ST 20 
20 PIN ST .29 
22 PIN ST .30 
24 PIN ST .30 
29 PIN ST .40 
40 PIN ST .49 
64 PIN ST 4.25 C 

ST-SOLDERTAIL 
8 PIN WW 59 

14 PIN WW .89 

16 PIN WW .69 
18 PIN WW .99 
20 PIN WW 1,09 
22 PIN WW 1.39 
24 PIN WW 1.49 
28 PIN WW 1.69 
40 PIN WW 1.99 

WW=WIREWRAP 

16 PIN ZIP 4.95 CALL 

24 PIN 2IF 5.95 CALL 

28 PIN ZIP 8.95 CALL 

40 PIN TIF 9.95 CALL 
ZIF.TEXTOOL 
IXEHO INSERTION FORCE! 





LINEAR 




TL06O 


.99 


LM733 


.98 


TL071 


.69 


LM741 


.29 


TL07Z 


1.09 


LM747 


.69 


TL074 


1.95 


LM74S 


.59 


TL091 


,59 


MCI 330 


1.69 


TL082 


.99 


MCI 350 


1.19 


TL0S4 


1-49 


MC1372 


6.95 


LM301 


.34 


LM1414 


1.59 


LM309K 


1.25 


I M 1453 


.49 


LM311 


.59 


UH1438 


.49 


LM311H 


.99 


LM14S9 


.49 


LM317K 


3.49 


LM1496 


.86 


LM317T 


.95 


LM1812 


o.zr. 


LM319 


1.49 


LM1S89 


1.95 


IM319 


1.25 


ULN2003 


.79 


LM3Z0 m7900 


XR2206 


3.75 


LM322 


1.65 


XB2211 


2.95 


LM323K 


4.79 


XRZZ40 


1.95 


LM324 


.49 


MPO2S07 


1.95 


LM331 


3.95 


LM2917 


195 


LM334 


1.19 


CA3046 


49 1 


LM335 


1.40 


CA30S1 


99 


LM336 


1.75 


CA3082 


.99 1 


LM337K 


3.95 


CA30S6 


SO 


LM338K 


3.95 


C A3 089 


195 1 


LM339 


.69 


CA3130E 


.99 


LM340 «««7BO0 


CA314S 


1.29 1 


LM35DT 


4 SO 


CA3180 


1.19 1 


LF3S3 


.59 


MC3470 


1.95 1 


LF3S6 


.99 


MC.3f.SD 


jnr. 1 


LF357 


,99 


MC34S7 


Z.95 1 


LM358 


.59 


LM3900 


.49 1 


I.M3S0 


.89 


LM3909 


.95 1 


LM383 


1.95 


LM3911 


225 1 


LM386 


.89 


LM3914 


2-39 1 


LM393 


.45 


MC4024 


3 49 1 


LM394H 


4.90 


MC4044 


3.93 1 


TL494 


4.20 


RC4138 


1.25 1 


TL497 


3.25 


HL4558 


.69 1 


NE555 


.29 


LM 13600 


1.49 1 


NE556 


.49 


75107 


1.49 1 


NE558 


1.29 


75110 


1.95 1 


NE584 


1.95 


75 ISO 


1.95 1 


LM565 


.95 


751 54 


1.95 1 


LMSE5 


1.49 


75138 


1.25 1 


IM567 


.79 


75189 


125 1 


NE570 


2.95 


75451 


39 1 


NE590 


2 50 


75452 


.39 1 


rit.isl 


.98 


75453 


.39 1 


LM710 


,75 


75477 


1.29 1 


LM7Z3 


.49 


75492 


79 1 


. H-TO-5 


C AN, K>TO-3, T=TO 2 20 





DIPCC 


HNECTORS 














DESCRIPTION 


ORDER BV 


CONTACTS 





14 


IS 


IS 


20 


22 


24 


28 


40 


HIGH R SUABILITY TOOLED 
ST IC SOCKETS 


AUGATxxST 


.62 


.79 


39 


1.09 


1.Z9 


1.39 


1.49 


1.89 


2.49 


HIGH RELIABILITY TOOLED 
WW IC SOCKETS 


AUGATixWW 


1.30 


1.80 


Z.10 


2.40 


2.50 


Z.90 


3.15 


3.70 


5.40 


COMPONENT CARRIES 

(DIP HEADERS) 


ICCxx 


.49 


.59 


.59 


.99 


.99 


.99 


.99 


1.09 




1.49 


RIBBON CABLE 
DIP PLUGS (IDC) 


IDPix 


- 


.95 


-95 


- 


- 


- 


1.75 


... 


2.95 




EOR ORDER WG INS muCTIONS SEE D-SUSUIHIA TUBE BELOW 



M I I I I ! 

AUG AT 245T 





D-SUBMIHiJ 


TORI 












DESCRIPTION 


ORDER BY 


CONTACTS 


3 


15 


19 


25 


37 


50 


SOLDER CUP 


MALE 


DBxxP 


.82 


.90 


1.25 


1.25 


1.80 


3.40 


FEMALE 


DBxxS 


.95 


1.15 


1.50 


1.50 


2.35 


4.32 


RIGHT ANGLE 
PC SOLDER 


MALE 


DBxxPR 


1 20 


1,49 




1.95 


2.65 




FEMALE 


DBxxSR 


1.2S 


1.55 


— 


2.00 


2.79 


— 


WIRE WRAP 


MALE 


DBxxPWW 


1.69 


2.56 


_ 


3.89 


5 60 


„ 


FEMALE 


DBxxSWW 


2.76 


4 27 




6.84 


9 95 


... 


IDC 
RIBBON CABLE 


MALE 


IDBxxP 


2.70 


2 95 




3.98 


5.70 


— 


FEMALE 


IDE„S 


2 92 


3.20 




4.33 


6.76 




HOODS 


METAL 


MHOODix 


1.25 


1 25 


1.30 


1 30 


-. 


~ 


GHEY 


HDODn 


.65 


.65 




.65 


.75 


.95 




MTG HDWR 







ORDERING INSTRUCTIONS; INSERT THE NUMBER OF CONTACTS IN THE POStTlON 
MARKED -xx'QF THE "ORDER BY" PART NUMBER LISTED, 
I EXAMPLE: A 15 PJN RIGHT ANGLE MALE PC SOLDER WOULD BE DB15PR. 



MOUNTING HARDWARE S1.00 



IDC CONNECTORS 



DESCRIPTION 


OHDER BY 


CONTACTS 


10 


20 


26 


34 


40 


50 


SOLDER HEADER 


IDHxxS 


.82 


1 29 


1.68 


2 20 


2.53 


3.2-1 


RIGHT ANGLE SOLDER HEADER 


IDKxxSH 


.85 


1.35 


1.76 


2.31 


2 72 


3 39 


WW HEADER 


IDHxxW 


1.56 


2.93 


3. 34 


4.50 


5.28 


8.63 


SIGHT ANGLE WW HEADER 


IDKxxWR 


2.05 


3.23 


4.22 


4.46 


4.30 


7.30 


RIBBON HEADER SOCKET 


ins** 


.79 


.99 


1.19 


1.59 


1.99 


2.25 


RIBBON HEADER 


IDMxx 


— 


5.50 


6 25 


7,00 


7 50 


8-50 


RIBBON EDGE CARD 


IDExx 


1 75 


2 25 


2.65 


2.75 


3.80 


3.95 




FOR ORDERING INS muCIOiYS Sf E D-SUBMINI.4 TUBE 4BOVE 



DIODES/OPTO/TRANSISTORS 


1N7S1 


.25 


4N26 


.69 


1N759 


25 


4NZ7 


.69 


1N4148 


25/1.00 


4NZ3 


.89 


1N4Q04 


10/1.09 


4N33 


.89 


1N5402 


as 


4N37 


1.19 


KBP04 


.55 


MCT-2 


.59 


KSU8A 


.95 


MCT6 


1.29 


MDA990-2 


.35 


TIL111 


.99 


NZ22Z 


at 


2N3906 


.10 


PN2ZZ2 


.10 


2N4401 


25 


ZNZ905 


so 


2N4402 


.25 


2N2907 


.25 


2N4403 


25 


2N305S 


.79 


2N6045 


1.75 


I2N3904 


.10 


TIP31 


.49 I 



LED DISPLAYS 




FND 3S7I359I 


COM CATHODE 


.362" 1.ZS 


FND 500I503I 


COM CATHODE 


,B" 1-49 


FND507I510I 


COM ANODE 


.5" 1.49 


MAN. 72 


COM ANODE 


.3" .99 


MAN -74 


COM CATHODE 


.3" 99 


MAN -8940 


COM CATHODE 


.0" 1.99 


TIL 313 


COM CATHODE 


.3" .45 


HP5082-7760 


COM CATHODE 


.43" 1.29 


TIL-311 4x7 HEX W/ LOGIC 


270" 9.95 


HP5082-7340 4x7 HEX Vi LOGIC 


290" 7.95 


DIFFOSED LEDS m 


100-UP 


JUMBO RED 


T1K .10 


.09 


JUMBO GREEN 


TIH .14 


.12 


JUMBO YELLOW 


T1« .14 


.12 


MOUNTING HDU 


Tltt .10 


.09 


[MINI RED 


T1 .10 


.09 



SWITCHES 

SPST M I Nl T G Gl F Q K N 

DPDT MINI-TOGGLE ON ON 

DPDT MINI-TOGGLE ON-OFF-ON 

SPST MINI-PUSHBUTTON N.O. 

SPST MINI-PUSHBUTTON N.C. 

SPST TOGGLE ONOFF 
BCD OUTPUT 10 POSITION 6 PIN DIP 



DIP SWITCHES 



4 POSITION 

5 POSITION 
L 6 POSITION 



.95 7 POSITION .95 

.90 8 POSITION .95 

.90 10 POSITION 1.19. 



HARD TO FIND 
"SNAPABLE" HEADERS 

CANBESNAPPEDAPAHTTO 

MAKE ANY SIZE HEADER, 

ALLWTTH .1" CENTERS 

1 »40 STRAIGHT LEAD .99 

1«40 RIGHTANGLE 1.49 

2x40 STRAIGHT LEAD 2.49 

.2x40 RIGHTANGLE 2.99 



It was a pleasure to pi ace an order with your 
people. 1 found the response pleasant and 
helpful and the answers prompt and correct . The 
delivery on my most recent order was fast, 
correct and well packed , I already had faith in 
the qual 1 ty e 1 noe my f ami ly has been using some 
of your products for i 
problems. 

Sinoerely, J.D. Hattaway 

CALL FOR VOLUME QUOTES ©COPYRIGHT ISSSJDRMICROOEVICEI 



SHORTING 
BLOCKS 

GOLD 

CONTACTS 

SPACED 

AT .1" IA 

CENTERS 

t 5/$1.0D 



RIBBON CABLE 


CONTACTS 


SINGLE COLOR 


COLOR CODED 


1' 


10' 


V 


10' 


10 


.18 


1.80 


JH 


2.75 


16 


at 


2.50 


.48 


4.40 


20 


at 


3.20 


.60 


5.S0 


26 


At 


4.00 


.75 


E.85 


26 


.46 


4.10 


.78 


7.15 


34 


.61 


5.40 


1.07 


3.35 


40 


.72 


6.40 


1.ZO 


11.00 


50 


.89 


7,50 


t.iO 


1325 



CIRCLE 253 ON FHEE INFORMATION CARD 



order toll free 800-538-5000 800-662-6279 «*) 



BARGAIN HUNTERS CORNER 
DISK DRIVE SPECIALS 



TEAC FD-54 

Vi HEIGHT, IBM 



QUME QT- 

V? HEIGHT, IB 



SHUGA 

Vi HEIGHT 




PABE WIRE WRAP WIRE 

PRECUT ASSORTMENT 

IN ASSORTED COLORS $27.50 

lOOfla: 5.5". 6.0". 6-5". 7.0" 

2S0«i: 2.5", 4.5". S.O" 

50O.4: 3.0". 3.5", 40" 



WIRE WRAP PROTOTYPE CARDS 

FR-4 EPOXY GLASS LAMINATE 
WITH GOLD-PLATED EDGE-CARD FINGERS 



:p: '•-■".■■. 



1 00 f»t S4.30 
50-0 feat $13.25 



250 f«t *7.25 
1 000 f cat 421,35 



$99* 

BLE 



TS-806 CATBJET STWWER 

ONE TEAC FD-55B AND ROOM 
HEIGHT HAHBTjj&K. A ( 
MAJOR MANUFAC" 
PERFECT FOR Tjfj 



PLY $99 w 

A FULL OR Vi 

ECIALFROMA 

SAY WHO), 



HURRY — QUANTITIES ARE LIMITED! 
SPECIALS END 2/28/86 



Please specify color: 

Blue, Black, Yellow or Red 



EMI FILTER 

■ MANUFACTURED 
BY CORCQM 

- LOW COST 

- FITS LC-HP BELOW 

. .-i AMP 120 240 '.'Oil 

6 FOOT LINE CORDS 

LC-2 2 CONDUCTOR .39 

, LC-3 2 CONDUCTOR £9 
| LC-WP 3 CONDUCTOR W/STC 

FEMALESOCKET 1.49 

MUFFIN FANS 

3.15" SO. BOTRON 14.95 

3.63" SO ETRI 14.95 

i3.1B"SO MASUSH1TA 15-95, 




IBM PHI ._„ 

IBM 

BOTH CAHDS HAVE SILK SCREENED LEGENDS 

AND INCLUDES MOUNTING BRACKET 

1BM-PR1 WITH -5V AND GROUND PLANE .... 927.35 

I B M- PR 2 AS A BOV E WITH D ECO D IN G LAYO UT 529.95 

S-100 

PI 00-1 BARE - NO FOIL PADS S16.15 

P100-2 HORIZONTAL BUS *21 BO 

R100-3 VERTICAL BUS 421.80 

P100-4 SINGLE FOIL PADS PER HOLE J22.75 

APPLE 

P50Q- 1 BARE - NO FOIL PADS SlfiLlfi 

PSOQ-3 HORIZONTAL BUS .',,'. 922.75 

P500-4 SINGLE FOIL PADS PER HOLE ....-., 921.80 

t 70*0-45 FOH APPLE Mo AUX SLOT 930-00 



SOCKET-WRAP I.D.™ 

' SLIPS OVER WIRE WRAP PINS 

* IDENTIFIES PIN NUMBERS ON WHAP 

SIDE OF BOARD 

. CAN WHITE ON PLASTIC- SUCH AS 1C * 

PINS PARTS PCK. OF PRICE 

8 IDWRAPOS 10 1.95 

14 IDWRAP14 10 1.95 

15 IDWRAP16 10 1.95 
IS IDWRAP1S 5 1.9S 
20 IDWHAP20 5 1.95 
22 IDWRAP22 9 1.95 
24 IDWHAP24 5 1.95 
28 IDWRAP29 5 1.95 
40 IDWHAP 40 5 1.95 

PLEASE ORDER BY NUMBER OF 
PACKAGES (PCK. OF) 
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FRAME STYLE 
TRANSFORMERS 



SWITCHING POWER SUPPLIES 



2 AMP 5.95 

4 AMP 7.95 

8 AMP 10.95 

2 AMP 7.95 





CAPACITORS 








TANTALUM 






1.0/rt 


15V 


.35 


.47^ 


35V 


.45 


6-8 


1SV 


.70 


1.0 


35V 


.45 


I 10 


15V 


BO 


2.2 


35V 


.65 


22 


15V 


1.35 


4.7 


35V 


.65 


.22 


35V 


.40 


10 


35V 


1.00 






DISC 






10pf 


50V 


-OS 


680 


SOV 


OS 


22 


50V 


.05 


001:.- 


SOV 


.05 


27 


SOV 


.05 


.0022 


50V 


OS 


33 


50V 


.05 


.005 


50V 


05 


47 


EOV 


.05 


.01 


SOV 


.07 


68 


SOV 


.05 


.02 


SOV 


.07 


too 


50V 


.05 


.05 


SOV 


.07 


220 


SOV 


OS 


.1 


12V 


.10 


560 


50V 


.05 


.1 


50V 


.12 




MONOLITHIC 






01 it 


50V 


.14 


.MA 


50V 


.18 


.047j/< 


SOV 


-15 


Alii 


SOV 


.25 




ELECTROLYTIC 




RADIAL 




AXIAL 




Ipf 


25V 


-14 


V 


50V 


.14 


2.2 


35V 


-15 


10 


SOV 


.19 


1 *7 


SOV 


.15 


22 


16V 


.14 


! 10 


SOV 


.15 


47 


SOV 


.20 


I «7 


35V 


,18 


100 


35V 


.25 


100 


16V 


.18 


220 


25V 


.30 


220 


35V 


.20 


470 


50V 


.50 


470 


25V 


.30 


1000 


16V 


.60 


2200 


16V 


,70 


2200 


16V 


.70 


4700 


25V 


1.45 


4700 


16V 


1.25 


COMPUTER GRADE 


44,OO0yi 


30V 


3.95 J 



[25PINB-SUB 

SENDER 

CHANGERS 

$7.95 



DATABASE EPROM ERASER $34.95 




• ERASES TWO E PROMS IN 10 MINUTES 

• COMPACT-NO DRAWER 
. THIN METAL SHUTTER 

PREVENTS UV LIGHT 
FROM ESCAPING 



H3 



PS-IBM $99.95 

■ FOR IBM PC-XT COMPATIBLE 
' 130 WATTS 

■ +SV % ISA. +12V @ 4.2A f 
-5 V@>. 5 A, -12V jf. 5 A 

- ONE YEAR WARRANTY 



' 1 30 WATTS 

■ SWITCH ON REAR 

> FOR USE IN OTHER IBM 
TYPE MACHINES 

■ 90 DAY WARRANTY 



' USE TO POWER APPLE TYPE 

SYSTEMS 
. »5V<B>4A, *12V<S!2.SA 

-5V@).5A,-12V@.5A 
■ APPLE POWER CONNECTOR 



PS-SPL200 



1/4 WATT RESISTORS 

5% CARBON FILM ALL STANDARD VALUES 

FROM 1 OHM TO 10 MEG. OHM 

10 PCS OTatdua .05 lOOPCSHrrvutlue -02 

1 50 PCS utmxoIuh .025 1 000 PC S wmft vatju .015 , 





RESISTOR NETWORKS 




SIP 


10 PIN 


9 RESISTOR 


,69 


SIP 


8 PIN 


7 RESISTOR 


.59 


DIP 


16 PIN 


8 RESISTOR 


1.09 


DIP 


16 PIN 


15 RESISTOR 


1.09 


DIP 


14 PIN 


7 RESISTOR 


.99 


DIP 


14 PIN 


13 RESISTOR 


,99j 



SPECIALS ON BYPASS CAPACITORS 



.01 lA CERAMIC DISC 
.01 Ld MONOLITHIC 
.1 ci CERAMIC DISC 
.1 /jf MONOLITHIC 



100/S5.00 

1 oo -s 10.00 

100/S6.50 

100/S12.50, 



■ *5V@25A. t12V@ 3.EA 
-SV@1A, -12V@ 1A 

■ UL APPROVED 

* ALUMINUM ENCLOSURE 



* -5V ■' 1A. + 12V<S> 2A 

■12V 1=2.8 A, 12V l» .30 A 
■ 6.2" l7,4"x 1.7'. 1.6 LBS. 



. MANUFACTURED BY ASTEC 
> DV.' D8A. +12V@2A 

■12V(5>1.5A, -12V(ai2A. 
' 5,0" * S.O" » 2.0". 1 .6 LBS. 

NEW BOOKS BY 
STEVE CIARCIA 

tlHM [J YOUR OWN 

i £80 COMPUTER 3 

I CIRCUIT CELLAR VOL 1 9 

CiHCUlT CELLAR VOL 2 9 

CIRCUIT CELLAR VOL 3 9 

I CIRCUIT CELLAR VOL 4 9 




MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELGOMP $14.95 

OVERS00PAGESOFDATASHEETS 
ON THE MOST COMMONLY USED 
ICs. INCLUDES TTl_ CMOS, 74LSO0, 
MEMORY. CPUs, MPU SUPPORT. 
I AND MUCH MORE! 



WISH SOLDERLESS B 


READBOARDS 


PAHT 
NUMBER 


DIMENSIONS 


DISTRIBUTION 
STRIP! SI 


TIE 

POINTS 


TERMINAL 
STRIPIS] 


TIE 
POINTS 


BINDING 
POSTS 


PRICE 


WSU-D 


SB ■ 6.S0" 


1 


100 


-. 


— 




2.95 


WBU-T 


1.39 1.6.50" 


„. 


... 


1 


630 




6. 96 


WBU-204-3 


3.94 x B.45" 


1 


100 


2 


1260 


2 


17.95 


WBU-204 


5.13 « 8.45" 


4 


400 


2 


1200 


3 


24.95 


WBU-206 


6-8S ■ 9 OS" 


5 


500 


3 


1830 


4 


29.95 


WBU-208 


8.25 i 9.45" 


7 


700 


4 


2520 


4 


39.95 




LITHIUM BATTERY 

| AS USED IN CLOCK CIRCUITS 



|IC MASTER $79.95 




3 VOLT BATTERY S3.95 

. BATTERY HOLDER S1 49 , 




THE INDUSTRY STANDARD 



VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 



JDR Microdevices 

1224 S. Bascom Avenue, San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 

FAX (408) 275-8415 • Telex 171-110 



HOURS; M-W-F. 9-5 TU-TH, 9-9 SAT, 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS Minimum order S1Q0C For ihipfHng and handling Include $2.90 for UPS 
Ground and $3.50 Idr UPS Air. Orders over 1 lb. and loreign order* may require 
additional ihipprng chargips - pteai* conlACl OliJ lain lirpjinmenl lor me amount CA. 
residents miril (rxlude ftf>pfleab4* win tut All merctnandlx la warranted, lor 90 day) 
■..i'i . ■y., otherwlH alsttd. Ptev% are mbFeci: to chairiEie wlthoul noM.-- Wc are nol 
rejrxsnuble lof typographical errors We reserve tire nohl to limit ttuantltin and 1o 
tubstliute manujIacTurvr, AJ| merthaindise subfeel lo prtOr sate. 
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CIRCLE 254 ON FREE INFORMATION CARD 



PARTIAL LISTING ONLY — CALL FOR A FREE CATALOG 



DISK DRIVES 

FOR APPLE COMPUTERS 



AM 50 
$99.95 



V 



• V, HT. DIRECT DRIVE 

• 100% APPLE COMPATIBLE 

• SIX MONTH WARRANTY 



BAL-500 ^— ^ 
$129.95 l^EH 



* TEAC MECHANISM-DIRECT DRIVE 
. 100% APPLE COMPATIBLE 
. FULL ONE YEAR WARRANTY 



AM 35 
$129.95 



: T 




I FULL HT SHUG ART MECHANISM 
• DIRECT REPLACEMENT FOR APPLE 

DISK II 
■ SIX MONTH WARRANTY 



MAG535 
$249.95 



_ M- •■ * •_ 




* 3.5" ADD-ON DISK DRIVE 

* 100% MACINTOSH COM RATABLE 

- SINGLE SJOED400KSYET STORAGE 

* HIGH RELIABILITY DRIVE 
HAS AUTO EJECT MECHANISM 

* FULL ONE YEAR WARRANTY 



AD-3C 

$139.95 



\ 



• 100% APPLE He COMPATIBLE, 
READY TO PLUS IN, W SHIELDED 
CABLE ft MOLDED 19 PIN 
CONNECTOR 

• FASTER E LIABLE SLIMLINE DIRECT 
DRIVE 

• SIX MONTH WARRANTY 

DISK DRIVE ACCESSORIES 

FDD CONTROLLER CARD *49.95 
lie ADAPTOR CABLE S19.95 

ADAPTS STANDARD APPLE DRIVES 
TOR USE WITH ARPL I lie 



KB- 1000 



$79.95 



CASE WITH KEYBOARD 
FOR APPLE TYPE MOTHERBOARD 

. USER DEFINED FUNCTION KEYS 
- NUMERIIC KEYPAD WITH 

CURSOR CONTROL 
• CAPS LOCK • AUTO-REPLAI' 




KEYBOARD-IP $49.95 

. REPLACEMENT FOR APPLE II 

KEYBOARD 
. CAPS LOCK KEY, AUTO-REPEAT 
. ONE KEY ENTRY OF BASIC 

OR CP'M COMMANDS 



^"^.■B 



EXTENDER CARDS 

IBM-PC $45.00 

IBM-AT $68.00 

APPLE II $45.00 

APPLE lie $45.00 

MULTIBUS $86.00 ; 



APPLE COMPATIBLE 
INTERFACE GARDS 

EPflOM PROGRAMMER $59.95 
h 



MODEL 
RP525 



DUPLICATE OR BURN ANY 
STANDARD 27xk SERIES EPROM 
EASY TO USE MENU-DRIVEN 
SOFTWARE IS INCLUDED 
MENU SELECTION FOR 2716. 
2732. 2732A. 2764 AND 27128 
HIGH SPEED WRITE ALGORITHM 
LED INDICATORS FOR ACTIVITY 
NO EXTERNAL POWER SUPPLY 
NEEDED 
ONE YEAR WARRANTY 




Eft 3-WAY SWITCH BOXES 

> SERIAL OR PARALLEL 
CONNECTS 3 PRINTERS TO ONE 
COMPUTER OR VICE VERSA 
ALL LINES SWITCHES 

HI G H QUA LITY ROTA RY SWI TC H MO UN TEO 
ON PCS 

GOLD CONTACTS 
STURDY METAL ENCLOSURE 




SWITGH-3P CENTRONICS PARALLEL $99.95 
SWITGH-3S RS23Z SERIAL $99.95 



■ 6KMMCM0 



$39.95 




■ FULL TWO YEAR WARRANTY 

■ EXPAND YOUR 48K APPLE TO 
MK 

. USE IN PLACE OF APPLE 

LANGUAGE CARD 
Bt«E PC CA KD *7 1 K S T RUCTI QMS S99S 



ID TEST CARD 



$99.95 



QUICKLY TESTS MANY COMMON 

IC> 

DISPLAYS PASS OR FAIL 

ONE YEAR WARRANTY 

TESTS: 4000 SERIES CMOS. 

74HC SERIES CMOS. 

7400, 74LS, 74L, 74H & 74S 



[300B MODEM $49.95 



FOR APPLE OR IBM 

INCLUDES ASCII PRO-EZ SOFTWARE 



■ FCC APPROVED 

. BELL SYSTEMS 103 COMPATIBLE 
' INCLUDES AC ADAPTOR 

■ AUTO DIAL/ AUTO ANSWER 
. DIRECT CONNECT 

I CABLE FOR APPLE lie 514.95 , 



[JOYSTICK cmoi $7.95 

FOR ATARI 400, S00, 2600. 
VIC 30/64 AND APPLE tier 



DISKFILE 

HOLDS TO SW" DISKETTES 




3.5" DISKFILE holds 40 $9'= , 



POWER STRIP 



- UL APPROVED 
i ISA CIRCUIT 
BREAKER 



$12.95 



*%%%%%« 




ML PRINTER BUFFERS 

. FREES COMPUTER FOR OTHER TASKS 
WHILE PRINTING LONG DOCUMENTS 

• STAND-ALONE DESIGN: WORKS WITH ANY 
COMPUTER OH PRINTER 

• ALL MODELS FEATURE PRINT PAUSE 
MEMORY CHECK, GRAPHICS CAPABILITY 

SP120P PARALLEL $139.95 

• S4K UPGRADABLE TO 2GGK 

- LED I NDICATOR SHOWS VOLUME OF DATA 
IN BUFFER 

SP120S RS232 SERIAL S159.95 

■ S4K UPGRADABLE TO 256K 

■ 6 SELECTBALE BAUD RATES. FROM 
600B-19,200B 

SP110P PARALLEL $249.95 

■ 64 K UPGRAOASLE TO 51 2K 

• SPOOLS OUTPUT OF UP TO 3 COMPUTERS 
. LEDBARGRAPH DISPLAYS AMOUNT OF 

□ATA IN BUFFER 

■ RESET FUNCTION CLEARS 
DATA IN BUFFER 

• REPEAT FUNCTION CAN 
PRODUCE MULTIPLE 
COPIES OF A DOCUMENT 



■*■ 




f 



$990 

**, BOH DF 10 



NASHUA DISKETTES DEALS 

5W' SOFT SECTOR 

DS DD WITH HUB RINGS 

69Cea 59Cea 

BULK QlT 30 BULK OH 250 



NASHUA DISKETTES WERE JUDGED 

TO HAVE THE HIGHEST POLISH 

AND RECORDED AMPLITUDE OF ANY 

DISKETTES TESTED ACCOROING TO 

"COMPARING FLOPPY DISKS", BYTE 3 Sa 



5 9.90 
534.95 
S49.95 



DISKETTES 
NASHUA 5V<" 

NMD2D OS- DO SOFT 

N MD2F DS'QUAD SOFT 

N-MD2H DS'HDFOHAT 

NASHUA B" 

I N-FDl SS/DDSOFT S27.95 

| N-FD2D D5/DD50FT 334,95 

NASHUA 3.5" 

3.5" SS/DD FOR MAC J32.SS 

VERBATIM 5W 

I V-MD1D SS/DD SOFT SZ3.S5 

V MD2D DS/DD SOFT S29.9S 

[V-MDIIOD BS/DD 10 SECTOR HARD S23.95 , 



Canon ISO CPS PRINTER 




V 



or Proportional 



f t in o tie 
and NLQ 



• EPSON/IBM COMPATIBLE CONTROL 

coots 

■ 11 x 9 DOT DRAFT MODE CHARACTERS 

■ IS DOTS IN "NEAR LETTEH QUALITY" 

■ ZK PRINT SUFFER 

• DOWNLOADING FONT BUFFER 
. FAN FOLD. CUT SHEET OR ROLL PAPER 

■ SOLID "BUSINESS" MACHINE 

MODEL PW1080A 

$199.95 

CIlUroiBMK (9.95 

5V«" FLOPPY DISK DRIVES 

TEAC FD-55B Vi HT PS/DO iFOft 1BW| *&335 

TEACFD-55F V: HT DS/QUAO <FOfl »M) #99.56 
TEAC FD-BW3FV W HTOS/HD [FOR IBM AT> *1 64.95 

TANDONTM100-2 DSDO.;FCHIEMi *3S>.55 

TAN DON TM&0-2 '/■ HT DS/DD (FOR IBM) *69-95 

MP.-B52 BS/DD | FOR IBM) (89.96 

| OlUM E QT- 1 4 2 '/■ HT DS 'DD [FOR IBMf *69. 9 5 



8" FLOPPY DISK DRIVES 



FD 100-8 SS/DD (SA/BOl EOUM 
FD 200-9 DS/DGiSA/SSlHEQUJV) 



HftdOO 

*1S9 0O 



DISK DRIVE ACCESSORIES 

TEAC SPECIFICATION MANUAL 45.00 

TEAC MAINTENANCE MANUAL (25.00 

V. HT MOUNTING HARDWARE 42.55 

MOUNTING RAILS FOH IBM AT M.95 

"Y" POWER CABLE FOR S'A" FDD« 42.S5 

5W" FDD POWER CONNECTORS 41.19 




"'Hi 




TEAC FD 55 



TAN DON TM 100-2 



DISK DRIVE ENCLOSURES 

CIB-IFNt (24.95 

APPLE TYPE CABIN ETW/OLFT POWER SUPPLY 

[ CM-IFHI $69.95 

FULL HT E*» BEIGE CABINET YY/POWER SUPPLY 

I CKB-2SK5 W8.85 

DUAL SUMUNE 5VT CABINET W/POWER SUPPLY 

CHB-2M8 vertical t2M,95 

□UAL SUMUNE 8"CAB-INETW/POWER SUPPLY 

GKB-2FH8 horikntal $219.95 

DUAL FULL HT 8" CABINET W/POWER SUPPLY 



TEST EQUIPMENT FROM JDR INSTRUMENTS 
DIGITAL MULTIMETER PEN DPM-1000 



$54.95 



AUTO RANGING, POLARITY AND DECIMAL! 

• LARGE 3.5 DIGIT 
DISPLAY 

• DATA HOLD SWITCH 
FREEZES READING 

• FAST, AUDIBLE CON- 
TINUITY TEST 

• LOW BATTERY 
INDICATOR 

. OVERLOAD PROTEC- 
TION 

20MHZ DUAL TRACE OSCILLOSCOPE MODEL 2000 $389.00 
35MHZ DUAL TRACE DSCILLOSGOPE MODEL 3500 $549.00 

FOR MORE INFORMATION ON THE OSCILLOSCOPES. SEE THE BACK COVER 




CALL FOR VOLUME QUOTES 
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BUILD A COMPLETE XT SYSTEM— $698 



XT COMPATIBLE 
MOTHERBOARD 

$169.00 

. 4.77 mhz aoaa cpu, optional 

B0B7 CO-PROCESSOR 
<■ B EXPANSION SLOTS 

* OK RAM INSTALLED, EXPANDABLE 
TO 640K ONBOARD MEMORY 

* ALL Id SOCKETED HIGHEST 
OUALITV PC BOARD 

* ACCEPTS Z7G4 OH 3712* ROMS 

PRO-BIOS $29.95 




HARD DISK SYSTEMS 

10 Mb $389 
20 Mb $489 



Includtisshortslol HD Controller, 

I cables, mounting hardware arid 

instructions. All drives are pre- 

tested and come lAith a one year 

[ warranty. 



IBM COMPATIBLE IHTERFACE CARDS 

ALL WITH A ONE YEAR WARRANTY 

MULTI I/O FLOPPY CARD $129.95 

PERFECT FOR THE S40K MOTHERBOARD 

• 2 DRIVE FLOPPY DISK CONTROLLER 
■ 1 RS232 SERIAL PORT; OPTIONAL 2ml 

SERIAL PORT 
. PARALLEL PRINTER PORT 

- GAME PORT 

* CLOCK CALENDAR 

- SOFTWARE; CLOCK UTILITIES, 
RAMDISK. SPOOLER 




MULTIFUNCTION CARD 



ALL THE FEATURES OF ASTS 6 PACK PLUS AT HALE THE PRICE 
. CLOCK CALENDAR 

- 0-3&4K RAM 

■ SERIAL PORT 

■ PARALLEL PORT 
. GAMF PORT 

- SOFTWARE INCLUDED 
PRINTER CABLE 
B4K RAM UPGRADE 



$119.95 




COLOR GRAPHICS ADAPTOR 






FULLY COMPATIBLE WtTH IBM COLOR CARD 

* 4 VIDEO INTERFACES: RGB, 
COMPOSITE COLOR. HI-RES 
COMPOSITE MONOCHROME. 
CONNECTOR FOR RF MODULATOR 

i COLOR GRAPHICS MODE; 320 x 200 

* MONO GRAPHICS MODE; 640 h 2Q0 

* LIGHT PEN INTERFACE: 




MONOCHROME GRAPHICS CARD 



$119.95 



FUL L Y QOMPA T18L F Wt TH IBM MONOCHROME ADA P TOP & HERCULES GRA PHtCS 

» LOTUS COMPATIBLE 

> TEXT MODE: 80x25 

• GRAPHICS MODE: 720 x 34E 

■ PARALLEL PRINTER INTERFACE 

. OPTIONAL SERIAL PORT S13.SS 




MONOCHROME ADAPTOR 



ANOTHER FANTASTIC VALUE FROM JDR! 
IBM COMPATIBLE TTL OUTPUT - 720 « 350 PIXEL DIPLAY 

| PLEASE NOTE: THIS CARD WILL NOT RUN LOTUS GRAPHICS AND DOES NOTJNCLUDE A 
PARALLEL PORT 



FLOPPY DISK DRIVE ADAPTOR 




- INTERFACES UP TO FOUR STANDARD 
FDD. TO IBM PC OH COMPATIBLES 

■ INCLUDES CABLE FOR TWO 
INTERNAL DRIVES 

■ STANDARD DH37 FOR EXTERNAL 
DRIVES 

■ RUNS QUAD DENSITY DRIVES 
WHEN USED WITH J FOR MAT 



EASYDATA 1200 BAUD MODEM FOR IBM 

INCLUDES PC TALK III COMMUNICATIONS SOFTWARE 






x HAYES COMPATIBLE 

* AUTO OIAL AUTO ANSWER 

* AUTO RE-DIAL ON BUSY 

* INCLUDES SERIAL PORT! 
i ONE YEAR WARRANTY 

$169, 



#JDR Microdevices 



CRT MONITORS FOR ALL APPLICATIONS 




TAXAN 

RGB VISION III 



MADE FOR TAXAN SY AtOAN 

■ Mo . «! PIXEL RESOLUTION 
• 16 COLORS 

■ IB MH; BANDWIDTH 

■ 12" BLACK MATRIX 

■ IBPA AND LOTUS COMPATIBLE 



SAKATA 
COMPOSITE COLOR 

MODEL SC-1O0 

TOP fiATEO FOR APPLE 
13" COMPOSITE VIDEO 
RESOLUTION 3SOH * 300U 
INTERNAL AUDIO AMPLIFIER 
ONE YEAR WARRANTY 



SAMWOO/ALPHA 

MONOCHROME 

MODEL DM-216B 

x PERFECT COSMETIC MATCH 
FOR IBM PC 

IHM COMPATIBLE TTL INPUT 
12" NON GLARE SCREEN 
P39 GREEN PHOSPHOR 
HIRES 2Z MHz BAND WIDTH 



CABLE FDR IBM 



$289.95 $169.95 $99.95 



BUILD YOUR OWN 
XT COMPATIBLE SYSTEM! 



MONITOR STAND 



i:|i:iiii;i: 



$169.00 
PRO-BIOS $29.95 

I $0.91 

130 WATT POWER SUPPLY $09.95 
FLIP-TOP CASE $49.95 

DKM-2000 KEYBOARD $79.95 
</z HEIGHT DISK DRIVE $69.95 
FLOPPY DISK CONTROLLER $49.95 
MONOCHROME ADAPTOR $49.95 
MONOCHROME MONITOR $99.95 

TOTAL: $697.51 



IBM STYLE 
COMPUTER CASE ^ 



AN ATTRACTIVE STEEL CASE 

WITH A HINGED LID FITS THE 

POPULAR PC/XT COMPATIBLE 

MOTHERBOARDS 

. SWITCH CUTOUT ON SIDE FOR PCVXT 

STYLE POWER SUPPLY 
i CUT-OUT FOR B EXPANSION SLOTS 
• ALL HARDWARE INCLUDED 




TILTS AND SWIVELS 

ONLY $12.95 



IBM PRINTER CABLE 



■ OBIS TO 

CENTRONICS An OE 

■ SHIELDED CABLE <D9.if3 



$49.95 




IBM COMPATIBLE KEYBOARDS 



DKM-2000 $79.95 



KB-5151 




- FULLY IBM COMPATIBLE 

■ LED STATUS INDICATORS FOR CAPS & 

NUMBER LOCK 

S3 KEY IDENTICAL TO IBM 



POWER SOPPLY 




NOW ONLY $89.95 

FOR IBM PC-XT COMPATIBLE 
130 WATTS 

*5V <B) ISA, +1ZV @ 4.ZA 
-SV @ .5 A. -12V @ .5 A 

1 150 WATT MODEL $99.95 , 



■ ENHANCED IBM COMPATIBLE 

i SEPARATE CURSOR & NUMERIC 

KEYPADS 
• CAPS LOCK p. NUMBER LOCK 

INDICATORS 

■ IMPROVED KEYBOARD LAYOUT 



DISK DRIVES 

TANDON TM50-2 

$69.95 

Vi HT DS/DD 
IBM COMPATIBLE 
EXTREMELY QUIET! 

I TEflC F0-55B DS/DD $89.95 

iuc fd-55f ds/dimd s99.95 

tehcfd-5s8 ds/hd $154,95 

qume qt-142 ds/dd $69.95 

mouhtins hjkowire $2.95 

Lit/mils $4.95 



1224 South Bascom Avenue, San Jose. CA 95123 
800-538-5000 • B0O-662-6279 (CA) • (408) 995-5430 • FAX (408) 275-S415 • Telex 171-110 



114 



© COPYRIGHT 1 985 JDR MICRODEVICES 



CIRCLE 266 ON FREE INFORMATION CARD 



GREAT PRICES! GUARANTEED 100% 



7* XX 
741 xx 
742xx 
743x* 

74LSXX 
74LS1XX 
74Ls2xx 
74Ls3xx 

74Fxx 

74F1XX 

74F2xx 

74F3XX 

74HCTxx 

74HCT1XX 

74HCT2xx 

74HCT3xx 



• • * CALL TOLL FREE (800) 245-8555 • # • 

DIGITAL IC SPECIALS 



74 SERIES 

.20 74SXX 

30 74S1xx 

35 74S2XX 

.40 74S3SX 

20 74ALSXX 

.30 74ALS1xx 

.40 74ALS2XX 

.45 74ALS3XX 

.25 74HCxx 

.35 74HC1XX 

SO 74HC2xx 

.55 74HC3XX 

.30 74SCxx 

40 745C1XX 

55 74SC2xx 

65 74SC3XX 



CMOS 
any 4000 series 24 

any 4500 series .45 



280 Series 

2.5 mhi 
CPU, CTC. PIC- 
DMA, DART, SIO 

4.0mhz (A) 
CPU, CTC. PIO 
DMA, DART. SIO 

S.Omhr |B) 
CPU. CTC, PIO 
DMA, DART. SIO 



.75 

1.95 



1.50 
3.95 



2.50 
6.95 



Any 65xx 
Any 68xx 
Any BBAxx 



6500 / 6800 Series 
1.50 Any 65xxA 



ISO 
2.25 



Any 65 ■:* 3 
Any 68Bx» 



2,00 
2.75 
2.95 



Your Choice .17 ea. 

74LSO0 74LS02 74LS08 

74LS11 74LS20 74LS30 

74LS74 74LS109 

Your Choice .22 ea. 

74LS153 74LS157 74L5161 
74LS139 74LS174 74LS166 

Your Choice .29 ea. 

74LS240 74LS241 74LS244 

74LS257 74LS273 74LS279 

74LS283 74LS368 74LS367 

74LS373 74LS374 74LS377 



74LS10 
74LS32 



74 LSI 38 

74LS175 



74LS245 
74LS280 

74LS393 



64k dram 

Set of 9 

200ns $5.39 

1 50ns $6,39 

256k DRAM 150ns 

Set of 9 
26.97 



-RAMS* 



2101 

2102 

2016-20 

2016-15 

2111 

2112 

2114-2 

2114-3 

2114-4 

2118 

2147 

4044-4 



258x4 

1Kx1 

2K/8 

2Kx8 

256x4 

256x4 

1Kx4 

1Kx4 

1Kx4 

16KX1 

4x1 

4Kx1 



Static 
Sialic 
Sialic 
Sialic 
Sialic 
Static 
Static 
Sialic 
Static 
Static 
Static 
Static 



450ns 

450ns 

200ns 

150ns 

450ns 

450ns 

200ns 

300ns 

450ns 

150rvs 

55ns 

450ns 



.39 
.39 
.95 

1.45 
1.65 
.75 
.37 
35 
.32 
.49 
149 
.45 



4044-2 

MK411B 

TMS4027 

UPD411 

MM 5280 

6116-4 

6116-3 

4116-2 

4116-25 

6264LP-15 



4Kx1 

1Kx8 

4Kx1 

4Kx1 

4Kx1 

2Kx8 

2Kx8 

16Kx1 

16KX1 

8KxB 



Static 

Static 

Static 

Static 

Static 

Static 

Static 

Dynamic 

Dynamic 

Static 



200ns 
250ns 
250ns 
300ns 
300ns 
200ns 
150ns 
200ns 
250ns 
150ns 



2708 

2716- 

2716-3 

2716-2 

2732 

2732-3 

2732-3 

2764 

2764-3 

2764-2 

271 28 

27126-3 

271 2B -2 

272S6 



E- Proms 

1Kx8 

2Kx8 

2Kx8 

2Kx8 

4Kx8 

*Kx8 

4Kx3 

8Kx8 

8Kx8 

BKxS 
16Kx8 
16Kx8 
16KX8 
32Kx8 



450ns 
450ns 
350ns 
250ns 
450ns 
350ns 
250ns 
450ns 
350n* 
250ns 
350n& 
300ns 
200ns 
250ns 



.55 
.95 
1.25 
1.55 
1.25 
1.45 
1.75 
1.75 
1.05 
2.25 
2.75 
2.95 
3.15 
7 95 



"CUT LEAD IC PROGRAM** These IC's are cut lead types -Useable in PC Boards or Sockets**** 



= Used in IBM Clone Molher Boards 



7400 
7414 
74174 
7430 

7486 

LS112 

LS164 

LS240 

LS283 

LS393 



7402 

74148 

74175 

7432 

7475 

•LS138 
LS165 
LS241 
LS298 

•LS670 



7403 
74153 
7491 
74367 
7489 
LS139 
LSI 66 
'LS244 
•LS30 
*LS74 



7404 
74157 
74193 
74368 
7493 
*LS14 

LSI 69 
•LS24S 
•LS32 
LS86 



7406 
7416 

74195 
74368 
7493 

*LS14 
LSI 69 
LS251 
LS365 

*S00 



•740T 
74160 
74221 
74393 

"LS02 
LS153 
LSI 75 
LS253 
LS367 
S04 



7408 
74161 
7425 
7440 
LS03 
LS155 
LS191 
LS257 
L537 
•S138 



7410 

74163 

7426 

7442 

■LS04 

LS156 

LS193 

LS266 

•LS374 

"S157 



any @ .12 ea. 

74109 

74165 

7427 

7445 

LS05 

LS157 

LS194 

LS27 

LS375 

S161 



7411 

74166 

74276 

7451 

LSOB 

LS1S8 

LS195 

LS273 

LS377 

S240 



74123 
7417 
74279 
7473 

*LS10 
LS161 

"LS20 
LS279 
LS378 
S241 



74125 
74173 
74293 
7474 
LSI 07 
LS163 
LS221 
LS28D 
LS36 
•S74 



8000' 
8031 
8035 
8039 
INS6060 
INS8073 
8080A 
SOBS 
80B5A-2 
8066 
8066-2 
80B7-3 
8067-2 
8088 
8069 



395 

2.95 

245 

9.95 

9.95 

.70 

395 

9.95 

4 50 

5.25 

120.95 

169.95 

695 

29.95 



8100'S 

8131 245 

8155 2.45 
81SS-2 2.76 

8156 5.90 
8185 19.95 
S1B5-2 29.95 



8200'S 
8202 
8203 
8205 
8212 
8214 
8216 
8224 
8226 
8228 
8237 
8238 
8243 
8250 
8251 
8251 A 
8253 
8253-5 



9.95 

19.95 

2.50 

.90 

.95 

.90 

190 

1.90 

2.20 

2.90 

2 35 

1.25 

3.70 

1.75 

1 85 

1.75 

1.75 



8255 

8255-5 

8257 

8259 

8271 

8272 

8274 

8275 

8279 

8282 

8233 

8264 

8286 

8287 

82BB 

8269 

8292 



1.75 
1.75 
1.75 
1.75 

39.95 
3.95 
6.95 
8,95 
2.50 
2.95 
5.95 
2.45 
345 
5.95 
3.95 
3.95 
9.95 



B303 

6304 
8307 
3306 
8310 
8311 



S3G0's 



270 
1.70 
2.70 
2.70 

3.50 
3.50 



a7o<vs 

8741 795 

8748 7.95 

S749 7.95 

8755 16.95 



1691 
1771 
1791 
1793 
1795 
1797 
2143 
2791 
2793 

6845 

6847 

68047 

68845 

7220 

B275 



DISC CONTROLLERS 
5.95 2795 



4.50 
4.95 
B.95 
9.95 
995 
6.95 
1295 
12.95 



2797 

6843 

8272 

MB8B76 

MB8877 

MC3470 

UPD765 



1995 

19.95 
12.95 
3.95 
9.95 
9.95 
1.50 
4.25 



CRT CONTROLLERS 
1.75 CHT5057 



ALL ITEMS 
SUBJECT 



9.50 
14 95 
6.95 

12.95 
8.95 



CRT503I' 
DP8350 

MC1372 
TMS9916A 



™ TO PRIOR 



19.95 

5.95 

1.95 

14.05 



SALE! 



SPEED UP YOUR IBM BY 33% 

New v-20 CPU Mlg. by NEC reptaces 
ttie B0S8 in your system 
No compalibilily problem. 



$19.95 



IBM CLONE 

MOTHER BOARD IC COMPLEMENT 
6OO0'* OrQJTALS 




BIOS ROM for 

$9.97 

JM CLONE Mother Boards 



SON 1 


7*07 i 


624* 1 


IV-CS fiOM 1 


«« t 


TJLiJjJ J 


B»5 1 


7*LS53I 1 


IM7 1 


74LSW4 t 


«SJ 1 


HLSI45 4 


RW 1 


7JL33T 1 


44KDRAMS » 


T*L£» 3 


Qrg<1*l* 74 J* 


'4.KJ I 


T4SM0 1 




T4fiT* , 


T*L»TU i 


T4S157 1 


74U175 3 


Msm i 




t*s» a 


fitSlO I 




TALSOO ? 


When Purchase 


individually SB9.Q0 


SPECtA L S69. 95 for En tiro Sfff of IC 's 



MISCELLANEOUS IC SPECIALS 



TR1602 

MCI 0249 L 

WD1100 

MC1776CPI 

MC12002L 

AY5-1013 

1468 

1468 

1489 

26LS31 

26LS32 

2651 P2 



SCM2661 .75 
2652 65 

02817 .95 

AM2901PC .95 
AM2910PC .95 
03232 .65 

CD4O08 
GD4011 
CD4013 
CD4019 
CD4025 
TMS4050 



.17 
.15 
.15 
.15 
.17 
.15 



TMS406O 

CD4042 

CD4049 

CD4077 

CD4081 

CD4S36 

MM5262 

NE555 

SY6520 

SY6522 

HM6147 

TLO-62 



* * 

MC6810 

MC6B45P 

UA709CP 

75451 BP 

75454 

TL0-71 

COM8017 

M8T25 

P8254-2 

CRT9006 

CRT9007 

CRT9212 



ELECTRONIC PARTS OUTLET 

2515 N. Scottsdale Road 
Scottsdale, AZ 85257 (602) 941-9357 
(SEND FOR OUR FREE CATALOGUE) 

TOLL FREEH 

CALL (800) 245-8555 



In Phoenix, AZ 

ELECTRONICS PARTS OUTLET 

192 iC W. Thunderbird 
Phoenix, A Z 85023 
602-374-0181 ,2 



In Florida 

ELECTRONICS PARTS OUTLET 

2329 So, Federal Hway 
DelRav Beach, FL 33444 
305-265-1206 ,7 



afn Ortiz -w,-?& t '*i =r jsa^ » on-md >; ^ ^rrncti -vrrq vu rska tq>n= Strfljfd *r i* KCO a PrflfHj fa JH ik 
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WILLI] LLLLL I L 



TOLL FREE 

800-854-8230 

CA Residents 714-558-881 3 



OUR POLICY 

• Surcharge for VISA or Mastercard. 

• VoSume purchasing agreements available, 
■Orders subject to availablity. 

•Pricing subject to change without notice, 

■ACP Retail Store pricing may vary. Not responsible for typos. 



&!l!UUL!jiIJl:ftLlllULUJK!!:7I 
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SfiJSS PRICE BREAKTHRU 

Retail Value $5000 
Save up to 60% 

ADVANCED XT 

ACP PRICE 

NOW ONLY! 

M695 00 

Monochrome Monitor Included 
10 Mb Hard Disk 

ACP has sold over 2,000 of this system 
to major customers including Rockwell 
Int'l, Hughes Aircraft and Emulex Corp. 
See for yourself why these customers 
prefer the Advanced XT over the ISM XT. 

BASE SYSTEM CONSISTS OF: 

• 256K Expandable to 640K on 
the Motherboard. 

• (1) 360K DS/DD Floppy Disk 

• Serial & Parallel Ports 

• Deluxe Keyboard w/LED's 

• Mouse with Software 

• LCD, Lightpen & RF Ports 

• RGB and Mono Ports 

• VLSI Circuit Design 

• (3) Expansion Slots 

• Ergonomic Design & Packaging 

• GEM or PC Works Software 

• 90 Day Warranty 




SYSTEM A 

(P/N IDACP10O) 


Base System {See Left) 


$ 995.00 


SYSTEM B 

(WN BMCP101) 


Base System with addition:! 
Floppy Disk Drive 


$1099.00 


SYSTEM C 

(WN BOACP102) 


Base System w/12" Gra Monitor vi/Tifi £ Swivel 
base and additional Floppy Drive 


$1295.00 


SYSTEM D 

(PJN BDACP1C0) 


Base System wfflGB Color Monitor w/Titt & 
Swivel base and additional Floppy Drive 


$1495.00 


SYSTEM E 

(F/N B0ACP1W) 


Base System w/10Mb Hard Disk and Green 
Monitor with Till I Swivel base 


$1695.00 


SYSTEM F 

{fVN BDACPW) 


Base System w/10Mb Hard Disk and RGB Color 
Monitor with Tilt & Swivel base 


$1985.00 



ADVANCED XT ACCESSORIES 

6 Slot Expansion Chassis 

(IBM or IBM Compatible). . .439.00 
LCD Display (80x25) for use with 

Advanced XT LCD Port 299.00 
Monochrome Hi-res text card. . .69.95 
Monochrome IBM style Monitor. 99.95 
256K Upgrade (Un installed) . .59.95 



PC DOS 2.1 $65.00 

GW Basic 76.00 

PC Works 1.15 (Touchstone) 

Regualr S19S 65.00 

Archive Tape B.U. (ext. 1 0Mb), 995. DO 

Maintenance Manual 50.00 

Technical Reference Manual 50,00 



SPECIAL SYSTEM w/Printer 

1. System E with Diablo 

620 Serial Printer J1 995.00 

2. System F with Diablo 

620 Serial Printer 2285,00 

3. Canon LBP-AA1 IBM compatible 
laser printer. Purchase for a low 
price of $2895,00 and we will give 
you System A FREE! 



DIABLO 620 DAISYWHEEL PRINTER 




The Finest Letter Quality 

Printer at a Spectacular Price. 

We heve sold 1000's. You can 

have a spare at this price. 

620 Serial List 1495 ACP $395.00 

620 API List 1695 ACP 495.00 

620 036 .List 1695 ACP 550.00 

F-21 Sheet Feeder. List 895 ACP 249.00 

620 Tractor List 395 ACP 99.00 

Cable ACP 29.00 

Serial to Par. 64K Buffer. . ACP 125.00 



l 




10 Mb $399.00 

Shugart SA712 w/Controller & Cables. 
Ready for Installation in IBM" PC and 
Compatibles. (1 Year Warranty) 

Shugart SA712 10Mb HDS229.00 
Seagate ST225 20Mb HD 419.00 



PC UPGRADE SPECIAL 

*9 SET OF (9) 64K RAMS 

26 SET OF (9) 256K RAMS 
$5.95 4128 PIGGYBACK RAM 



1200 Baud Haves'* Camp. Modem 
Short Card by U.S. Robotics with 
Telpac I Software. 
List $499 ACP. $179.00 

Buy (6} SI 59.00 



10Mb Tape Back-up 

Archive, #1 in 

tape back-up 

technology. 

High speed 

10Mb back-up 

tor only 

$995.00 




External Box w/Power Supply 

Great for adding Hard Disk to your PC. 
Same as photo $179.00 







DELUXE JOYSTICK 

$11.95 

Compatible w/Atari 
2600, 4O0, 800. ViC-20/ 
64 and Apple. Apple re- 
quires optional cable 
adaptor. Add $2.95 

APPLE DISK DRIVE 

$115.00 

High quality 'A high 
drive for Apple II, II + , 
Me or lie. Apple lie re- 
quires optional cable 
adaptor. Add < 10.00 



.1 
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Maill Order: P. 8. BoJ 173^9 Irvine, ck 3271 F UN rUall:l 1310 B E. icdlhael. IsLrW Ana J CA 92791 




We stock the exact parts, PC board and AC adaptor for Radio Electronics 
February 1984 article on building your own Cable TV Descrambler. 

701 PARTS PACKAGE $29.95 

Includes all the original resistors, capacitors, diodes, transistors, 
integrated circuits, coils, IF transformers (toko BKAN-K5552AXX), 



*702 
*704 



PC BOARD *12.95 

Original etched & drilled silk-screened PC board used in the article. 

AC ADAPTOR $ 12.95 

Original (14 volts DC @ 285ma) ac adaptor used in the article. 

SPECIALS 

BOTH #701 &#702 now S 39 

ALL THREE #701, #702 & #704 now S 49 

Add $2.50 shipping and handling — $4.50 for Canadian orders 
We also offer quantity Discounts on 5 or more units 



P |J^» T7 Reprint of Radio Electronics article (February 1984) on Building Your 
JT ALL Own CABLE TV DESCRAMBLER with any purchase of above. 




60 -CHANNEL 

CABLE 
CONVERTER 

WITH INFRARED REMOTE CONTROL 

SC-60R CONVERTER '69.95 

Thousands of these converters sold nationally for $119.95 

We offer you this same type of converter for only $69,95 

All converters are NEW, with Full manufacturer's WARRANTY. 

FEATURES: 

D Full 60 Channel Capability 

□ Cordless Infrared remote control 
D Ultra-Stable Synthesized tuning 

□ Microprocessor controlled PLL 

O Works on all TV models, channel 3 output 
D Standard/HRC Switch for compatibility 

with all Cable Systems 
rj Will work with all types of external descramblers 

Add $3.50 Shipping and Handling 
$4.50 on Canadian Orders 



ORDER 

TOLL FREE 

1-800-227-8529 

inside MA 617-339-5372 
VISA, MASTERCARD or C.O.D. 



Jftb) 
€L€CTROfflCS,lflC. 

P.O. BOX 800R • MANSFIELD, MA 02048 
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SPARTAN Kkctraala Inc. 

I'lif ('iiiiuiHiiik'iilHin mid lilcit runic Snurri 1 

(516) 499-9500 

6094 Jericho Tpke. 
Commack. N.Y. 11725 



GENERAL INSTRUMENT Lcc-sa 

58 Channel Remote Controller 



• On/off fine tune 

• Wireless 

• Installs in minutes 



$79.95 





$395.95 



HAYES Smartmarjem 1200 



• Full or Half Duplex 

• 300 BPS Of up to 1200 BPS 
operation 

• Auto Answer and Auto Oial 

• Connects directly to tele- 
phone lines 



CARROL TOUCH 232LT Line Tester 

■ 24 line accessibility 

■ Trie Tri-state monitoring 

• Dual color Led's (red, green 1 

• No Battery required S1SQ Q1 

• Complete Accessories; <pitia.au 
Durable case, reference card, 2 "Y" jumper cables, 
straight jumper cables, 10" male to temale RS232C exten- 
sion cable, and an operator's manual 




NEW 12 DIAGONAL MONITOR 

• Monochrome display Green 

• Composite video SQ2 95 

• 80 characters & 25 lines y "■••«» 

• 700 line resolution at center Amber 

• Non-glare CRT $97 95 

slff 



"E— -j? 




$125.00 



PHILIPS REMOTE 
CABLE CONVERTER 



• Micro compiirtr twhnlo-oy * QuarU cwiralKid it's lock in picture & 
prevent d; II * GO c^in^ci selection • Pre g ram n- able Hire an l- 
0l l » 24 ho-jr LtJD distal ctocK * Favorite channEJ merr&Dr> & retail pJu5 
scan ■ WJrcless Juno hfW "in(ra-rad" iransmiltrN system • Automate 
finely * Adapwwe 1* any Qraftdktewision * Ofle year wwirty ser- 
vice 



RS232 TRANSMISSION LINE TESTER 

Fealures: 'Mate to Female connector for 
easy insertion into RS232 Line "Test 7 
Lines (TD. RD, RTS. CIS, DSP,. CD, DTP,) 
using LED'S to indicate status of each 
'Directly powered by RS232 Line no AC 
power needed. 




$19.95 



WELLER Temperature Controlled 
Soldering Station »% 

• Control Ranges 600 F. 700 F. 
8O0F 

• Change temperature by 
simply changing the heat 
sensing lip 

• Sate tor IC Soldering 

• Storage Tray tor extra tips and tip 
cleaning sponge with receptacle 

• Comes with W screwdriver tip 700 F, 

• 3 wire 4.5' long cord 




$99.95 



SOL WABER DATAGARD 
Spike & Noise Suppressor 




$39.95 



PROTECT YOUR COM- 
PUTER WITH DATAGARD 



Datagard DG115S provides a 
single-stage spike filter and a 
single-stage noise filter to 
protect against moderate and 

catastrophic spikes and 
virtually all unwanted noise 

interference coming through 
the wall outlet 



Dealers Welcome 

Amex COW* SID rierrasiii 
Shipping charges .is lollows 



Volume Discounts 
Call 

Prices subiect la 
change without notice 
COO S2 00 Extra 



to 75 00 S? 50 

75 0011) 250 00 $4 50 

251 00 10 500 DO S6 00 

501 00 to 750 00 $8 50 

751 00 lo 1000 00 51 



(516) 499-9500 store Hours: Mon-Fri 9-6 
TELEX: 551427 SPARTAN Sat. 9:30-5 



ADVERTISING INDEX 



RADIO-ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 



Free Information Number 



Page 



— Ad Mart CD6 

271 A.I.S. Satellite 38 

108 AMC Saks 28 

76 AP Products 3 ! 

— Advanced Electronics 29 

106 Advanced Computer Products. ...... 1 16 

107 All Electronics 109 

72 Amazing Devices 1 04 

84 Appliance Service 39 

77 B&K Precision 26 

275 Banner Technical Books 89 

08 Beckman Industrial 30 

282 C & S Sales 20 

— CIE 52 

276,277 Cameo Enterprises 39.87 



54 



79 



283 

127 

264 

95 

82 



Chemtronics 

Command Productions. ...... 

Communications Electronics . . 
Coop's Satellite Digest ....... 

Copper Electronics .......... 



....10 
.... 95 
. . . 3.33 

82 

.,-.10 



Dcco Industries 38.39 

Deltax Dynamic 39 

Dick Smith Electronics 24,23 

Digi-Key 105 

Digital Research Computers 104 

Diplomat International 93 

Educate Publications ...,,.,.,,,.... 22 

Electro Math 97 

Electronic Parts Outlet. ............ 115 

Electronnics Book Club ............. 21 

Electronic Technology Today ...... CD 1 1 

Elephant Electronics. 39 

Etronix 28,89 

Firestrk II 93 

Fluke Manufacturing 7 

Fordham Radio 9,23 

Grantham College of Engineering ... 91 

Hameg CV3 

Heath 15 

Hunlron Instruments 39 

ICS Computer Training 87 

Inlek Electronics 39 

J&W. 117 

JDR Instruments CV4 

1 13,253 JDR Microdevices 1 10,1 1 1 

254,255 JDR Microdevices 1 12,1 13 

266 JDR Microdevices 1 14 

114 Jamcco 106.107 

124 James Walter Satellite Rcc 39 

1 15 Jensen Tools 38 

— Jim-Pak 27 

263 Kepro Circuit Systems 93 

.37 MCM Electronics 101 

256 Mark V. Electronics 103 

273 Micro-Marl 98 

71 Morning Distributing 39 



270 



262 

274 

120 

111,251 
100 
265 



272 

86 

281 

287 

65 

59 
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278 



258 

257 

269 

280 

126 

78 

70 

259 

279 

75 

267 

284 

268 

66 

103 



Mouser 89 

NRI 16,40 

NTS 34 

Nesda 95 

Omnitron 14 

Pacific Cable 97 

Pamer Electric Surplus .38 

PanaVise 38 

Phoenix Institute of Technology 4 

Probemaster 13 

Pror, Diving School of N.Y. 85 

RAG Electronics 5 

Radio Shack 108 

Ramsey 99 

Saratoga Electronics. 102 

Saucer City 38 

Spartan Electronics 118 

Tektronix CV2 

Transleteronic 95 

U.S. Instrument Rentals II 

W.S. Jenlcs 85 

Wm B. Allen IOO 



Gernsback Publications, Inc. 
500- B Bi-County Blvd. 
Farmingdale, NV 1173S 
(516) 293-3000 
President: Lan-y Sleekier 
Vice President: Cathy Steckler 

ADVERTISING SALES S16-293-300O 
Larry Steckler 

publisher 
Arline Fishman 

advertising coordinator 
Shelli Weinman 

advertising associate 
Lisa Strassman 

credit manager 
Donna Sala 

credit associate 
Naomi Mat ten 

advertising assistant 

SALES OFFICES 

EAST/SOUTHEAST 

Stanley Levitan 
Eastern Sales Manager 
Radio- Electronics 
500-B Bi-County Blvd. 
Farmingdale, NY 11735 
718-428-6037, 516-293-3000 

M I D W EST/Texas/ Arkansas/Okl a. 

Ralph Bergen 

Midwest Sales Manager 

Radio- Electronics 

540 Frontage Road— Suite 339 

Northftetd, IL 60093 

312-446-1444 

PACIFIC COAST/ Mountain States 

Marvin Green 

Pacific Sales Manager 

Radio-Etectronics 

15335 Morrison St.— Suite 227 

Sherman Oaks, CA 91403 

818-986-2001 



118 
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Two of the best HAM EG -Performers 



s *&& 



o*i 



high quality at low cost 



205 an outstanding new Oscilloscope 
with Digital Storage 



Realtime: 

^ 2 channels DC - 20 MHz 
max, sensitivity 2 mV/div. 
Timebase 0.2s-2Qns/div. 
Trigger: DC-35MHz (0.5 div.) 
Built-in Component Tester 
1kHz/1 MHz calibrator (3ns) 
TV sync, separator 

g it a I Storage: 

max. sampling rate 100 kHz 
Refresh-, Single-Mode 
Storage: 8 bitx2048 points 
Timebase: 5s — 0.1 ms/div. 







CRT 8x 1 cm, int. graticule, 2 kV 



^^^m 



HM 208 the high tech Digital Storage Scope 

with 20MHz sampling rate 



Realtime: 

2 channels DC-20MHz 
max. sensitivity 1 mV/div. 
Timebase 0.1 s- 20ns/div. 
Trigger: DC-40MHz (0.5 div.) 

Digital Storage: 

max. sampling rate 20MHz 
Roll-, Refresh-, Single-, XY-Mode 
Storage: 8 bitx4096 points 
Timebase: 50s- 1 ns/div. 
Pretrigger: 0-25-50-75-100% 

CRT8x10cm, int. graticule, 14kV 
IEEE-488 Interface Option 




THAT IS OUT OF THIS WORLD 








$389 

MODEL 2000 20MHz 
DUAL TRACE 



• ** 









, 



$54900 

MODEL 3500 35MHz 
DUAL TRACE DELAYED SWEEP 



.AT A DOWN TO EARTH PRICE 



At last! Truly affordable test equipment with no compromise in design, and features 
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR 
Instruments presents two, new, high-performance models backed by a two year 
warranty and technical support which is only a phone call away. Perfect for the 
technician or advanced hobbyist, both models feature Dual Trace capability and a 
variety of operating and triggering modes, including CH-B Subtract and X-Y operation. 

MODEL 2000 has a 20 MHz I B9KV MODEL 3500 features a 35 

bandwidth and 20 calibrated ^^fi^B I MHz bandwidth and exceptional 

sweeps ranging from .2s to. 2/js. KWSfcBM 1mV/DIV sensitivity. Delayed 

A convenient built-in component B^H *A I sweep and variable holdoff allow 

tester provides additional I stable viewing of complex 

diagnostic power. J|£gQgg|gg§g J wa veforms. 

CIRCLE 59 ON FREE INFORMATION CARD 



ORDER TOLL FREE 
800-538-5000 
800-662-6279 ( ca) 



JDR INSTRUMENTS 

1224 South Bascom Avenue 
San Jose, California 95128 (408) 995-5430 



COPYRIGHT 1985 JDR INSTRUMENTS EARTH PHOTO COURTESY OF NASA 



